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AN ANALYSIS OF THE MINNESOTA VOCA- 
TIONAL TEST FOR CLERICAL 
WORKERS—II 


DOROTHY M. ANDREW 
Pennsylvania College for Women 


ARLIER results have indicated that the Minnesota Voca- 
tional Test for Clerical Workers is a reliable and valid 
measure of clerical aptitude, and that it is relatively free 

from the influence of clerical training and experience (3). 
Both the clerical name and number checking tests are rela- 
tively independent of academic ability when homogeneous 
groups are considered. For more heterogeneous groups, only 
clerical number checking is independent of academic ability. 
The clerical test differentiates clerical workers from workers 
in the general population and from workers in various non- 
clerical occupations. 

This article reports the second part of a comprehensive study 
on the nature of clerical ability.* Four problems have been 
singled out for study, namely : 


1, to discover what aptitudes the clerical test is measur- 
ing and what traits are closely related to it 
2, to determine whether the clerical test is measuring a 
unique trait which is relatively independent of other 
tested abilities 
3, to determine the value of multiple factor and tetrad 
analysis techniques in the study of the overlapping 
among abilities and of the number of factors involved 
* This is the second article taken from the author’s Ph.D. dissertation 


on file in the office of the Graduate School of the University of Minnesota. 
The first part appears in the February 1937 issue of this JouRNAL. 
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in a test battery which measures academic, clerical, 
dexterity, and mechanical abilities 

4, to evaluate the contributions and the limitations of 
factor analysis techniques in a vocational testing 
program. 


For these studies a group of young women clerical workers, 
homogeneous as to sex, age, and general occupation has served 
as the experimental group. ll tests used were tested as to 
their reliability and capability of giving a normal distribution 
of scores for this group before inclusion in this experiment. 

To study the first problem, namely, that of the nature of the 
test and of the abilities to which it is related, tests were selected 
which measured relatively simple abilities and were revised 
to meet requirements of reliability. These tests included 
number and letter cancellation, letter and number substitution, 
arithmetic, spelling, number group checking, and addition. 
Four feature discrimination tests from the Michigan Non- 
Verbal Series devised by E. B. Greene (9) were also used 
because they supposedly measured an ability to observe and 
compare, which ability might presumably be related to the 
clerical test. 

The uniqueness of the clerical test was studied by observing 
its relation to the Pressey Education Tests, the O’Connor 
Finger and Tweezer Dexterity Tests, and the Minnesota 
Spatial Relations Test, all of which tests were used by the 
Minnesota Employment Stabilization Research Institute in its 
testing program (8). 

These two problems were answered in Part I of this investi- 
gation. There it was indicated that the average intercorrela- 
tion for all of the variables was + .27. The uncorrected corre- 
lations ranged from about .00 to + .84; the highest correlation 
being between number and letter cancellation. 

Correlational analysis indicated the possibility that the test 
battery is measuring at least four relatively independent fac- 
tors, those of clerical; academic, spatial, and dexterity abilities. 
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There also is the probability that the clerical number and 
name checking tests are measuring two factors, one a numerical 
ability and the other a verbal ability. There are indications 
also that the two dexterity tests, though related are measuring 
relatively specific abilities. Although the spatial relations test 
is more closely related to finger and tweezer dexterities than 
are the feature discrimination tests, the feature discrimination 
tests are more closely associated than spatial relations to 
clerical and academic abilities. The feature discrimination 
tests seem to be measuring abilities which are important in 
academic, clerical, and spatial tests. 

The correlations indicate that both clerical experience and 
education are independent of the abilities measured by the 
various tests. Academic ability is significantly related to the 
verbal-clerical and feature discrimination tests but is inde- 
pendent of the dexterities and of the numerical clerical tests. 
The dexterity tests are somewhat related to spatial ability but 
are independent of other test groups. Spatial ability is defi- 
nitely unrelated to the clerical test groups. The feature dis- 
crimination tests are related to the clerical and spatial tests, 
but are independent of the dexterity tests., When the clerical 
tests are divided into two groups, those dealing with letters 
and those dealing with numbers, no differences are present be- 
tween the correlations of the verbal with the verbal and the 
verbal with the numerical tests. 

The third and fourth problems, one being the overlapping 
among abilities and the number of factors involved in a test 
battery, which measures academic, clerical, dexterity, and 
mechanical abilities, and the other being an evaluation of factor 
analysis techniques in a vocational testing program, are the 
subject of this paper. 

The interecorrelations for this analysis will be studied by the 
Thurstone ‘‘Simplified Multiple Factor Method’’ (23) and by 
Spearman’s technique of tetrad analysis (10). Factor analysis 
is considered in this investigation because of its possible con- 
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tribution to the understanding of the measured abilities and 
not for any theoretical considerations aimed to disprove or 
substantiate the techniques or the various theories of factor 
analysis. 

An important question then, is that of the value of factor 
analysis for the applied psychologist in improving his under- 
standing of testing programs and of their results. An evalua- 
tion of the usefulness and limitations of factor analysis tech- 
niques as applied to practical problems will be considered. To 
test the general applicability of the technique of multiple fac- 
tor analysis, modifications in the data will be made to show 
how the addition or omission of certain variables will affect 
the size and number of factors; and an attempt will be made to 
find out how factors are dependent upon the type of group 
examined. A comparison of results obtained by tetrad and 
multiple factor analysis techniques will be made. 

Results secured by applying factor analysis to ability tests 
should be of great importance to occupational testing pro- 
grams. Tests shown to lack specificity and to overlap abilities 
measured by other tests may be omitted. In the hope of secur- 
ing measures of specific abilities, the examiner may substitute 
other tests which are not included in the battery because of the 
limitations of testing time. Factor analysis will aid in point- 
ing out which aptitudes are unique and which tests lack speci- 
ficity. The aim of every comprehensive testing program is 
to measure adequately all of the important traits of the indi- 
vidual with a minimum expenditure of time. In a vocational 
testing program, factor analysis techniques will contribute by 
aiding in the selection of tests measuring specific abilities and 
in the construction of new tests which will measure one ability 
or factor, a factor which is independent of other measured 
abilities. 

If individual differences can be resolved into a few broad 
traits, vocational guidance will be less complex and very differ- 
ent from the guidance techniques required if behavior is found 
to be made up of numerous specific abilities. 
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APPLICATIONS OF FACTOR ANALYSIS 

Many investigators have applied factor analysis techniques 
to the intercorrelations of tested abilities either because of 
interest in practical applications for the analysis of mental 
traits, or because of interest in the confirmation, challenging, 
or study of some theory of mental ability, whether it be a two 
factor or multiple factor theory. A complete survey of the 
various studies is not feasible, but some of the more important 
studies forming a background for the present research will be 
discussed. 

In addition to a general factor of intelligence, Spearman has 
postulated universal abilities of inertia, perseveration, general 
oscillation, and character force (19). His analyses have indi- 
cated the presence of a dozen group factors. The group factors 
include logical, mechanical, arithmetical, social, and geomet- 
rical abilities as well as reaction time, visual-auditory imagery, 
general memorization, sensory memory, verbal memory, non- 
verbal symbolic memory, and musical appreciation. 

Burt (5) also, believes there are group factors in arithmet- 
ical, manual, verbal, linguistic, literary, artistic, and musical 
abilities. 

Kelley (12) agrees with Spearman in believing in the exis- 
tence of a spatial, numerical, memory, and general factor. The 
difference between Kelley’s and Spearman’s position relative 
to a general factor is one of interpretation, Spearman believing 
the general factor is due to general nervous energy, and Kelley 
ascribing it to heterogeneity of the group in race, sex, or age. 
Spearman and Kelley agree that a large number of specific 
motor and sensory factors exist. 

Wilson (25) found conclusive evidence of a group factor in 
arithmetical tests, and a suggestion of group factors in verbal 
and memory tests. 

Brown and Stephenson (4) devised mental tests to answer 
Karl Pearson’s idea of testing the factor theory by having a 
battery of tests measuring twenty non-overlapping abilities. 
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The verbal tests include measures of paragraph comprehension 
and inferences and the non-verbal tests include measures of 
cancellation, arithmetical equations, mutilated pictures, fitting 
shapes, code or substitution tests. The verbal, unlike the non- 
verbal tests, did not satisfy the tetrad criterion. The investi- 
gators believe, therefore, that the criterion is satisfied only 
when ‘‘past achievement and therefore, the réle of retentivity 
and reproduction is rendered as simple as possible as when 
primarily perceptual tests are used.’’ Non-overlapping tests 
are most likely to be the perceptual measures. 

The relation between verbal and numerical abilities has been 
studied by Schneck (18). His verbal tests included measures 
of vocabulary, opposites, analogies, sentence completion, and 
disarranged sentences. Numerical tests included measures of 
arithmetical reasoning, number series, number completions, 
mental multiplication, and equation relations. The average 
uncorrected intercorrelation for the verbal test was +.49, for 
numerical tests, + .34, and between verbal and numerical tests, 
+.14. Schneck found a central factor plus specific factors 
for the verbal and numerical tests. He holds that verbal and 
numerical abilities are relatively independent of each other and 
of memory. The vocabulary test was the best test of verbal 
ability and the arithmetic test the best measure of numerical 
ability. 

Stephenson reports three studies on the relationships among 
abilities, one on non-verbal tests, another on verbal tests, and 
a third on the relation between verbal and non-verbal tests. 
The tetrad criterion was not satisfied either for the verbal or 
the non-verbal batteries of tests. Stephenson reports a corre- 
lation of +.82 between the verbal and non-verbal tests. The 
evidence was against any group factor in the non-verbal tests 
but was definitely in favor of a group factor among the verbal 
tests. (20) (21) (22) 

A study of verbal, numerical, and spatial abilities is reported 
by Schiller (17). The test battery consisted of four verbal, 
three numerical, and five spatial-manipulation tests. The 
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average intercorrelation was +.558. The verbal tests had the 
highest self-correlations, numerical tests the second, and the 
spatial tests the lowest intercorrelations. Schiller states that 
a single common function seems to run through all of the tests. 
The author reports the presence of verbal, numerical, and 
spatial factors. 

A study of memory tests in relation to verbal, numerical, and 
spatial abilities has been made by Anastasi (1). The average 
intercorrelation of the memory tests was + .40. Memory was 
found to be independent of verbal, numerical, and spatial 
abilities. Evidence for a central factor in the memory tests 
was found in the size of the intercorrelations, the application 
of the tetrad criterion, and the correlations of each test with a 
central factor. In a later study by Anastasi (2) on the mem- 
ory factor the results corroborate her former findings of the 
existence of memory, verbal, and numerical factors and their 
mutual independence. 

Paterson, Elliott, et al. (15) have reported a comprehensive 
study of the measurement of mechanical ability. They con- 
structed and standardized three valid and reliable tests of 
mechanical ability, a paper form board test, a spatial relations 
test, and a mechanical assembly test. Paterson and Elliott 
conclude that the evidence is in favor of specificity of mechan- 
ical ability and that it indicates the presence of group factors. 
Carter (6) in a reply to Spearman states that the Minnesota 
Mechanical Abilities Investigation shows overlapping group 
factors. 

Jorgenson (11) reports a study in which the Army Alpha, 
Otis Test for Business Establishments, George Washington 
Teaching Aptitude Test, the Thurstone Clerical, Thurstone 
Technical Information, and the McQuarrie Mechanical Ability 
Tests were given.The correlation between the clerical test and 
the Army Alpha was +.30 and between the mechanical test 
and the Army Alpha was +.24. Clerical ability is relatively 
independent of mechanical ability, as shown by the correlation 
of +.12. Application of the tetrad difference criterion indi- 
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cated the absence of both a central factor of memory or clerical 
ability. Jorgenson states that even in the general intelligence 
tests there is more that is specific than is general. He cautions 
against the careless use of tetrad analysis because he finds that 
the same tests for different groups give varying results. 

Thurstone (24) has applied multiple factor analysis to the 
unpublished data of W. P. Alexander on psychological tests. 
The Stanford Binet, Pintner-Paterson Scale, Healy Puzzle II, 
Porteus Maze, Thorndike Reading, Otis Group, Otis Self-Ad- 
ministering, Terman Group, and the Alexander Performance 
Tests were given to 71 subjects. Two factors, one a verbal, 
the other a manipulative factor, explain the relationships 
among the variables. The verbal category includes all of the 
tests with the exception of the Pintner-Paterson, Healy Puzzle 
II, Porteus Maze, and the Alexander Performance Tests which 
measure manipulative abilities. 

Thurstone (24) also has applied his multiple factor tech- 
niques to Brown’s data consisting of twenty tests. Stephen- 
son caleulated 15,000 tetrads for these twenty tests and con- 
cluded that one of the factors is Spearman’s ‘G’ and the second 
is verbal ability. Thurstone believes that one of the factors 
is berbal and the other factor one of visual form perception. 

The results of applying factor analysis techniques to the 
intercorrelations from Brigham’s report to the College En- 
trance Board are also reported by Thurstone (23). Nine tests 
were used, namely, definitions, arithmetical problems, artificial 
language, classification, antonyms number series completion, 
analogies, logical inference, and paragraph reading. The nine 
tests were reducible to three factors, two of which were a verbal 
and a numerical factor. 

Two studies, one by Perry (16) and the other by Line, 
Rogers, and Kaplan (13) have been made on relationship be- 
tween tetrad analysis and Thurstone’s multiple factor analysis 
and on the effect of alteration of variables and corresponding 
factor loadings. Perry in studying personality, intelligence, 
and achievement tests concludes that addition of intelligence 

















THE MINNESOTA VOCATIONAL TEST 147 


and achievement tests to the adjustment questionnaires did not 
affect the weights of the two main factors. The study yielded 
evidence for the validity of the Thurstone Technique since it 
and tetrad, and correlational analyses yielded the same alge- 
braic pattern. Line, Rogers, and Kaplan state that there is 
‘*perfect harmony’’ between tetrad and multiple factor analy- 
sis since they put into their table four factors by the Spearman 
method and isolated four factors by Thurstone’s techniques of 
analysis. Tetrad analysis indicated group factors which could 
be predicted from factorial loadings. When the experimenters 
added the National Intelligence Test to the original variables 
of achievement in school subjects, Pintner Intelligence Test, 
and tests of perseveration, alertness, speed of execution, and 
fluency, and recalculated the factors, the results showed again 
the presence of the four factors with only minor evidence of 
disturbances. 

A review of the literature indicates that fundamental criti- 
eisms of factor analysis studies have been concerned with 
faulty experimental procedure. In the present investigation, 
an attempt has been made to avoid procedures which might 
deserve any one of the frequently made criticisms: too small 
a sampling, use of heterogeneous samples, in age, sex, race, or 
scholastic training, use of measures which do not yield objec- 
tive scores, tests which are not sufficiently reliable, use of tests 
measuring complex abilities rather than measures of discrete 
mental traits, a paucity of variables, and the ‘‘ Purification 
Technique. ”’ 


FACTOR LOADINGS DERIVED THROUGH THURSTONE’S SIMPLIFIED 
MULTIPLE FACTOR METHOD OF ANALYSIS* 


Thurstone’s method of factorial analysis is applicable to a 
large number of factors and variables and is not dependent 
upon the absence of group factors for its application. Maul- 
tiple factor analysis aims to give a more comprehensive analy- 

8 Table of intercorrelations upon which multiple factor analysis and 


tetrad analysis are based is given in the February 1937 issue of this 
JOURNAL, 
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sis than tetrad analysis of the factors involved since the first 
factor loadings are supposed to give the same information as 
tetrad analysis. 

Table 1 gives the factor loadings for the 18 test variables. 
Spelling I is not included in factorial or tetrad analysis be- 
cause of its skewness. Five factors account for most of the 
relationships between the variables. 

TABLE 1 


Factor Loadings Determined by the Simplified Method of Thurstone’s 
(Center of Gravity Method) 











TEST I II 111 Iv v h? 
yg AREA 468 — .368 087 128 143 398 
EE — 029 — .075 — .506 118 373 
© hmeges ee 065 — .214 — 337 042 300 
ae 432 — .081 — 427 — .053 -195 417 
© diene tn cee — .030 281 — .186 — 131 594 
arc i ae — .152 342 .090 — .182 -707 
¥ aakes . oe — .218 — .103 116 — .076 296 
I incnoblas 613 — 156 — 320 — .005 A472 725 
OF einateien 465 — .222 — 301 247 181 450 

ee — 327 — .274 145 119 567 

i 609 — .196 237 063 931 

Oe. wichiten 662 430 — .083 167 — .008 658 

p | eee . 78 .039 292 — .002 .290 .050 

el — .068 172 — 185 -106 455 

BO stings, — 065 245 — .067 116 391 

es — .123 368 274 — .142 633 

Te iatisieaie 606 262 116 — .039 — 292 537 

BE seesadinnrd 654 277 .065 018 — .033 510 

=k... 5.8845 1.1255 1.0893 -7262 5360 9.3615 

= sda 827 063 061 .040 0297 

1. Academie ability 10. Feature discrimination 5A 

2. Finger dexterity 11. Number cancellation 

3. Tweezer dexterity 12. Letter cancellation 

4. Spatial relations 13. Letter substitution 

5. Clerical number checking 14. Number substitution 

6. Clerical name checking 15. Vi arithmetic 

7. Feature discrimination 2A 16. Spelling ; 

8. Feature discrimination 3A 17. Number group checking 

9. Featczs Jiscrimination 4A 18. Addition 

=k’ 


= is the gum of the equares of the factor loadings divided by the number 


of variables. 

h’ is the communality, which is the sum of the squares of its factor load- 
When bh? is less than 1.00 it is an indication that the test has either 

a specific or unique factor or a chance error factor in the score, or both of 

these. 
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All of the tests are positively loaded with the first factor. 
Clerical name checking is most heavily weighted with this 
factor, while clerical number checking and number cancella- 
tion are next most heavily loaded. The clerical tests are most 
heavily loaded with the first factor, while spatial relations and 
academic ability receive somewhat smaller weightings. The 
feature discrimination tests are more heavily weighted with 
factor one than are spatial relations or academic ability, but 
less than most of the clerical tests. The two dexterity tests are 
the most unique in respect to the first factor. Factor one ac- 
counts for 33 per cent of the total variance. This facto. seems 
to be measuring a general ability factor, one which emp uasizes 
ability in clerical tests. 

The second factor, which accounts for 6 per cent of the total 
variance, is most highly represented in the number cancellation 
test with a loading of .61. The letter cancellation test has a 
weighting of .43 with the second factor. Number group check- 
ing and addition have positive second factor loadings. The 
test which has the highest negative weighting with the second 
factor is academic ability. This second factor seems to be 
measuring speed in simple discriminations, an ability which is 
independent of academic ability for this group. 

The third factor also accounts for about 6 per cent of the 
total variance. After interchanging signs the spatial relations 
test may be chosen as representing the third factor, with the 
dexterity, feature discrimination, and number cancellation 
tests also possessing positive loadings. The two clerical tests, 
spelling, and arithmetic tests have the highest negative weight- 
ing with factor three. The third factor may be best described 
as a spatial ability factor. 

By interchanging the signs in the fourth factor loadings it 
becomes evident that finger dexterity is most highly saturated 
with this factor. Other tests which are positively related are 
tweezer dexterity, and clerical number checking, and those 
which are negatively weighted are feature discrimination 4A, 
number cancellation, and spelling. This factor is evidently 
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speed in motor ability; it accounts for 4 per cent of the total 
variance. 

The fifth factor explains about 3 per cent of the total vari- 
ance. Here the largest loading is in the feature discrimination 
test 3A. The clerical checking and the spelling tests are among 
those which have negative loadings. This fifth factor, though 
of little importance, seems to represent the ability to observe 
and compare as measured by the feature discrimination tests, 
particularly by those of moderate difficulty. 

The communalities indicate that number cancellation is ade- 
quately accounted for by the five factors postulated. Over 70 
per cent of the variance for clerical name checking and feature 
discrimination 3A are accounted for by these factors; and 
clerical number checking, feature discrimination 5A, letter 
cancellation, letter substitution, spelling, number group check- 
ing, and addition are fairly well described by the same factors. 
T weezer dexterity and 2A feature discrimination are the most 
unique tests in the battery. The clerical checking tests would 
not be expected to measure specific factors in this group of 
tests simply because they are ch‘efly clerical tests. A later test 
of uniqueness will be made when the Minnesota Clerical Test 
will be the only clerical test in the battery. 

Factor loadings have been calculated when the clerical tests 
only were included. Now, if the first factor is a general cler- 
ical factor and the second is speed in simple discrimination, 
then the first two factors should remain rather constant if the 
analysis is to have much practical value. Variability in the 
/ other three factors is to be expected since they are supposedly 
measuring factors not involved in clerical ability to any great 
extent. 

Table 2 shows that four factors will account fairly well for 
the total variance. All of the clerical tests have high positive 
loadings with the first factor which accounts for 45 per cent 
of the total variance. This factor, as in Table 1, seems to be 
a general clerical ability factor. Clerical name checking has 
the highest loading and verifying arithmetic the lowest load- 
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ing. The change in first factor loadings for the clerical tests 
from Table 1 to Table 2 are slight, ranging from .01 to .06 with 
an average discrepancy of .032. This difference is small when 
it is considered that eight variables out of a total of 18 have 
been eliminated in the second calculation. 














TABLE 2 
Factor Loadings for the Clerical Tests Determined by the Simplified 
Method 
TEST I 11 Ill Iv h? 
PRE orate 221 136 — .420 753 
ea ee .744 — 292 -.119 .073 -703 
er a AE 498 183 — .043 791 
Gia ak 722 432 478 — 41 .939 
ae - .201 177 — .560 -761 
— 123 — 061 —- .100 430 
— 214 036 186 417 
— .281 .014 .041 515 
-193 — 422 .092 664 
215 — .288 .016 593 
8324 590 5536 6.5184 
.083 .059 .055 
1, Clerical number checking 6. Number substitution 
2. Clerical name checking 7. Verifying arithmetic 
3. Number cancellation 8. Spelling IL 
4. Letter cancellation 9. Number group checking 
5. Letter substitution 10. Addition 


Number cancellation is the most heavily loaded with the 
second factor which accounts for 8 per cent of the total vari- 
ance. Other tests positively loaded with this factor are letter 
cancellation, clerical number checking, number group check- 
ing, and addition. Clerical name checking and spelling gave 
the largest negative loadings. This factor seems to correspond 
to the second factor which is present when all of the variables 
are considered, namely that of speed in simple discriminations. 
Although the general trend of results is not significantly 
changed, variation in the test battery does alter the second 
factor loadings. 

Number cancellation is the test most adequately explained 
by the four factors. Other tests which are well accounted for 
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by the postulation of these factors are clerical number and 
name checking and letter substitution. Number substitution 
and verifying arithmetic are the most unique tests in this bat- 
tery of clerical tests. 

A conclusion to be drawn from this study is that after the 
withdrawal of a few ‘‘outside tests’’ the main factor will vary 
little, whereas the factors somewhat less removed will change 
in the absolute amount of the loadings. The fluctuations in 
factor loadings depend, then, upon the nature and number of 
tests removed in the modification. Perry (16) found con- 
stancy in the first two factors when psychological and high 
school content examinations were added to the battery of per- 
sonality tests. 


THE EFFECT OF THE HOMOGENEITY OF THE GROUP ON 
FACTOR LOADINGS AND SPECIFICITY 


In studying uniqueness or specificity of abilities we must 
consider differences produced by changes in the group of sub- 
jects. Tests which may be relatively independent for one 
group may be more related for other selected groups. If the 
interrelation of abilities is to be discussed theoretically, it is 
important for such correlational and factorial analyses to be 
based upon a homogeneous group. In the practical situation, 
however, vocational psychologists are not always concerned 
with very highly selected groups but are often concerned with 
groups which may be homogeneous only in respect to age or 
sex. Although it is more difficult, and perhaps dangerous to 
give any weight to factors which are found under such condi- 
tions, it is important to study and compare the factor loadings 
and specificity of tests for homogeneous and less well selected 
groups. 

The tests selected for such a study include the battery of 
tests used by the Employment Institute. They are comprised 
of tests in academic ability, clerical number and name check- 
ing, finger and tweezer dexterity, and spatial relations. Since 
the average score on the Pressey Senior Classification and 
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Verification Tests was used in this study of clerical workers, 
the average correlation for these two tests was used for the 
more heterogeneous groups although the results have been cal- 
culated separately for the two tests. 

Table III gives the factor loadings on these tests for the 


TABLE 3 
Factor Loadings for Young Women Clerical Workers on the 
Institute Battery of Tests 











TEST I II 11I h? 
D Nittinesintilppnttniieds > ae 170 — 355 379 
ee i 693 .286 361 692 
_ ene -705 435 011 .686 
6. bdinn 450 — 334 -168 342 
_ eer 492 — 322 -162 372 
_ Pee AEE 387 — 320 — .258 319 
=k’ latiiiietaiadeiieitimnh 1.7952 6176 3773 2.7901 
nin .299 103 063 
1. Academic ability 4. Finger dexterity 
2. Clerical number checking 5. Tweezer dexterity 
3. Clerical name checking 6. Spatial relations 


original group of 155 young women clerical workers. The 
first factor postulated accounts for 30 per cent of the total 
variance. Clerical number and name checking are the most 
heavily loaded with this factor. Spatial relations has the 
lowest loading with factor one. This first factor seems to be a 
general ability factor, one having particular reference to cleri- 
cal ability. 

The second factor, accounting for 10 per cent of the total 
variance, is most highly represented in clerical name checking. 
Other tests which have positive loadings are clerical number 
checking and academic ability. Performance tests, namely, 
finger and tweezer dexterities and spatial relations have nega- 
tive loadings with factor two. This factor may be called 
clerical ability with particular emphasis upon the verbal ele- 
ment in contrast to performance test ability. 

Six per cent of the total variance is accounted for by the 
third factor, which is present in clerical number checking more 














154 DOROTHY M. ANDREW 


than in any other test. Whereas finger and tweezer dexterity 
have positive loadings with this factor, academic and spatial 
abilities are definitely unrelated to it. The presence of rela- 
tionship between dexterity and clerical number checking was 
also mentioned in the discussion of the intercorrelations. 

The three factors postulated account for the two clerical 
tests rather adequately. Academic ability, spatial relations, 
and finger and tweezer dexterity tests are measuring rather 
specific abilities. It is apparent that if only one of the clerical 
tests was included, that test, too, would be relatively inde- 
pendent. 


STANDARD SAMPLE OF UNEMPLOYED WOMEN WORKERS 


Darley and Rempel (14) report the intercorrelations for the 
standard sample of 131 women workers on the Employment 
Institute battery of tests. In this group the occupational classi- 
fications correspond to that for women workers in the popula- 
tion. Darley and Rempel give correlations which show that 
age is not an important factor in the existing relationships. 
The average woman worker in the group of unemployed women 
is thirty years. The average scores are equal to average or 
C grade abilities (8). 

Table IV gives the factor loadings of these tests for the stand- 
ard sample of 131 unemployed women workers. All of the tests 
are positively related to the first factor which accounts for 42 
per cent of the total variance. Clerical name checking has 
the highest loading with this factor, clerical number checking 
and academic ability next. Finger dexterity is the most specific 
test with respect to loading with the first factor. This factor, 
as in the previous analyses, seems to be a general ability factor, 
one emphasizing clerical ability. 

The second factor which accounts for 8 per cent of the total 
variance is most markedly present in clerical name checking. 
Although the loadings for the first and second factors differ 
from those for the 155 clerical workers, it is apparent that the 
same two factors are operating but in varying degrees depend- 
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ing upon the composition of the group. Academic ability and 
clerical number and name checking have opposite loadings 
from spatial relations and finger and tweezer dexterity in the 
second factor. This factor differentiates clerical from mechan- 
ieal or motor abilities. 

For the standard sample, as for the clerical workers, the 
third factor which explains 4 per cent of the total variance, 
is most highly represented in clerical number checking. The 


TABLE 4 
Factor Loadings for the Standard Sample of 131 Unemployed 
Women Workers 





Ir Ill 


282 — .258 
-205 361 
349 — .028 
— 316 184 
— .237 — .105 
— .259 — 041 
467 245 


041 








4. Finger dexterity 
2. Clerical number checking 5. Tweezer dexterity 


3. Clerical name checking 6. Spatial relations 


chief difference is that, for the clerical workers, finger and 
tweezer dexterity have positive loadings, while for the standard 
sample only the finger dexterity test has a positive loading. 
For both groups academic ability is the test which has the 
highest negative loading. Clerical number checking and aca- 
demic ability are well accounted for by the three factors postu- 
lated. Finger dexterity, tweezer dexterity, and spatial rela- 
tions are relatively unique. 

The intereorrelations for another group were studied by 
factorial analysis. The data for this group have been taken 
from the study of Taylor and Darley (14) who report the inter- 
correlations for ¢. group of 250 unemployed women from vari- 
ous occupational classes. The average age for this group of 
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workers is twenty-seven years. In this group the average 
worker has B-grade ability in the various tests, with the excep- 
tion of finger and tweezer dexterity in which tests she has 
C-grade ability. This group, except for their superior seore 
in spatial relations, is like the group of women clerical workers 
in all ability test scores. 

Table V, which gives the factor loadings, indicates that three 
factors account for much of the variance. The first factor, 
that of general ability, particularly for clerical work, is most 
markedly present in clerical name checking. All of the 
variables are positively loaded with the first factor, especially 
so the clerical and academic ability tests. 


TABLE 5 
Factor Loadings for a Group of 250 Unemployed Women Workers on the 
Institute Battery of Tests 











TEST I il 11 h? 
Dy Ioclnestimeniaaiain 647 - — .280 223 547 
DD in~siesinnisitisaaddhance — .205 — .225 -739 
© .cecepeeminminnaiens ae — 340 — .074 830 
1 cerecinestiontnsethiadcnaielsh 459 —.211 506 
Brame rr | .231 - .214 302 
© ccmsinveiumiaaioasa; aan 154 401 376 
De 2.418 654 357 3.428 
z= Bi 408 .109 059 
1, Academic a 4. Finger dexterity 
2. Clerical number checking 5. Tweezer dexterity 
3. Clerical name checking 6. Spatial relations 


/ Whereas 40 per cent of the total variance may be accounted 
for by the first factor, about 11 per cent may be attributed to 
the second factor. The second factor, similar to that one found 
in the other two groups indicates that clerical number and 
name checking and academic ability are loaded oppositely to 
spatial relations, finger dexterity and tweezer dexterity. The 
difference is that for the clerical workers and the standard 
sample the positive loadings were in the spatial relations, 
finger dexterity and tweezer dexterity tests. This factor dif- 
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ferentiates academic and clerical abilities from performance 
tests of skiil and mechanical ability. 

The third factor, which accounts for 6 per cent of the total 
variance, is most markedly present in the spatial relations test. 
Only one other test, academic ability, has a positive loading 
with this third factor. The third factor for this group of 
workers is a spatial ability factor. 

Clerical number and name checking are the most adequately 
accounted for by the three factors postulated. Academie abil- 
ity and finger dexterity are fairly adequately described by 
these three factors. Tweezer dexterity is the most unique test 
in the battery for this group of subjects. 


TETRAD ANALYSIS OF THE INTERCORRELATIONS FOR 
THE YOUNG WOMEN CLERICAL WORKERS 


The application of the tetrad difference criterion will test 
the plausibility of a single factor interpretation and it should 
point out the existence of group factors in the data if any exist. 
Multiple factor analysis, which is unhampered by the presence 
of group factors, has indicated the necessity of a multiple 
factor interpretation. 

There are several methods for testing the significance of the 
tetrads in any particular study. If a general factor and 
specific factors can describe the existing tetrads, the tetrad dif- 
ferences should be equal to or fluctuate about zero, with differ- 
ences equal to no more than that expected from sampling 
errors. The tetrad differences may be considered equal to zero 
and fulfilling the criterion when : 


1. the median tetrad difference and the probable error 
of the tetrad differences are about equal 

2. the largest tetrad is less than four (some writers say 
five) times the magnitude of its probable error 

3. the actual probable error of the observed tetrad differ- 
ences is equal to or less than the theoretical probable 


error of a purely chance distribution of such tetrad 
differences. 
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The first group of tests analyzed were those having the high- 
est first factor loadings when all of the tests were included in 
the analysis. There are nine tests in this group, including 
clerical number and name checking, feature discrimination 3A, 
number and letter cancellation, number substitution, spelling 
II, number group checking, and addition. These nine tests 
with factor loadings between .60 and .73 necessitate the caleu- 
lation of 378 tetrads. 

These tetrads do not fulfill any of the requirements for the 
assumption of a single general factor. The median tetrad is 
.044 while the probable error of the distribution of tetrads is 
.064. These data indicate the presence of group factors in that 
the probable error of the observed tetrads of .064 is lager than 
the theoretical probable error of .0273. The probable error of 
the largest tetrad, .4154, is .0482, calculated by the Spearman- 
Holzinger Formula and .0463 by the Kelley Formula. Many 
of the tetrads are more than five times the size of this probable 
error. 

These results indicate that the data are made up of tests 
which wiil not satisfy the tetrad criterion. When the various 
bonds are studied, the evidence points to the existence of four 
group factors, one between clerical number and name checking, 
a second between clerical name checking and spelling II, a 
third between number and letter cancellation, and a fourth 
between number group checking and addition. Group factors 
may be controlled by omitting them from the battery or by 
combining them into one coefficient. Various techniques were 
used to verify the postulation of group factors. 

The first attempt to eliminate certain group factors was 
made by dropping clerical name checking, number cancellation, 
and number group checking from the battery of tests. The six 
tests remaining were clerical number checking, feature dis- 
crimination 3A, letter cancellation, number substitution, spell- 
ing, and addition. These tetrads seem to fulfill the tetrad 
criterion for the assumption of a general factor. The median 
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tetrad is .019 while the probable error of the observed tetrads 
is .0206. Another indication of the elimination of group fac- 
tors is that the probable error of .0206 is less than the theoreti- 
eal probable error of .0267. The tetrads are then within the 
boundaries allowed for sampling errors. None of the tetrads 
are significantly greater than their probable errors. By the 
elimination of three of the tests which were closely linked to 
other tests, group factors were successfully eliminated. 

Since these tests seem to fulfill the criterion, the correlation 
between each test and the ‘G’ factor has been calculated, with 
the following results : 


Clerical number checking rig 701 
Feature 3A S r2g .570 
Letter cancellation r3g 692 
Number substitution r4g .628 
Spelling II rig 594 
Addition rég .665 

















These results correspond to the findings of multiple factor 
analysis which also showed that clerical number checking and 
letter cancellation had high loadings with factor one, while 
feature discrimination 3A and the spelling test were loaded 
less heavily. 

Another combination was used in studying the tests possess- 
ing high first factor loadings. An attempt was made to elimi- 
rate group factors by dropping number cancellation, clerical 
number checking, letter substitution, spelling, and number 
group checking. The tests remaining wre clerical name check- 
ing, feature discrimination 3A, letter cancellation, number 
substitution, and addition. Group factors have not as success- 
fully been eliminated from this group of tests. The median 
tetrad is .0325 which is greater than the probable error of the 
tetrads, which is .0284. The observed probable error of the 
tetrads is .0284, which is greater than the theoretical probable 
error of .0265 that is allowed for sampling errors. None of the 
tetrads, however, are significantly larger than their probable 
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errors. When the tests are correlated with the general factor, 
feature discrimination again is the least related. The correla- 
tions are: 











Clerical name checking ................... rig 647 
Feature 3A r2g 573 
Letter cancellation r3g .683 
Number substitution r4g .643 
Addition rig .663 





Spearman’s technique of eliminating group factors by the 
combination of two series was used in this study. The tests 
were grouped as follows: clerical number and name checking, 
feature discrimination 3A, number and letter cancellation, 
number substitution, and number group checking and addition. 
These tetrads fall within the range allowed for sampling errors. 
The median tetrad is .0181 which is about equal to the probable 
error of .0153 for the tetrad distribution. These tetrads fulfill 
the criterion for a single general factor and specific factors, in 
that the observed probable error is .0153 which is less than the 
theoretical probable error of .0274 allowed for sampling errors. 
This technique as well as the method of elimination of the vari- 
ables substantiates the postulations of group factors in the 
original group of tests studied. The correlation of each test 
with ‘@’ is as follows: 
Clerical number and name check- 














ing rlg 764 
Feature 3A r2g 555 
Number and letter cancellation ...... r3g .726 
Number substitution r4g .665 
Number group checking and addi- 

tion rig .729 


Various other combinations have been studied by means of 
factorial analysis. One of the groupings is clerical number 
and name checking, number and letter cancellation, number 
substitution, and number group checking and addition. The 
tetrads for these tests are nearly zero, indicating thai they ful- 
fill the criterion. 
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Another test combination which was studied consisted of 
clerical number and name checking, feature discrimination 3A, 
number and letter cancellation, and number group checking 
and addition. The tetrad differences for these test combina- 
tions also fulfill the criterion for a single general factor. 

When factor analysis techniques are applied to tests of num- 
ber and letter cancellation, number group checking, and addi- 
tion, tests which were heavily loaded with the second factor, the 
results indicate the presence of a group factor in the cancella- 
tion tests, one in number group checking and addition, or one 
in each of these pairs of tests. 

Spatial relations and feature discrimination 3A, 4A, and 5A 
are the tests which have the highest third factor loadings. The 
tetrad differences for this group are approximately equal to 
zero, which indicates that a central factor plus specific factors 
may account for thes: relationships. 

Te fourth factor is most highly represented in finger and 
tweezer dexterity, clerical number checking, and number sub- 
stitution. The tetrads are all insignificant if the criterion of 
five instead of four times the probable error is accepted as the 
boundary of statistical significance. 

The heaviest fifth factor loadings are in feature discrimina- 
tion 3A and 4A, letter substitution, and spatial relations. The 
tetrads for these tests are equal to zero and satisfy the cri- 
terion. 

A tetrad analysis has been made of the relationships between 
the verbal-clerical tests. The tetrads are very close to zero, 
indicating that the clerical name checking, letter cancellation, 
letter substitution, and spelling IT tests fulfill the requirements 
for a single general factor. Correlations between ‘G’ and the 
test variables are for: 








Clerical name checking .................... rig .770 
Letter cancellation r2g¢ A86 
Letter substitution. .................... r3g 579 
|g a RRR r4g 816 
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These correlations indicate that the factor measured by these 
tests, which may be called a verbal-clerical factor, is most ade- 
quately represented in the spelling test. The second highest 
relationship is between name checking and ‘G.’ These results 
are what might be expected from the correlations between 
academic ability and these clerical tests. Spelling has the 
highest relationship with academic ability and cancellation 
the lowest. 

Six tests have been classified under the title of numerical- 
clerical tests. These tests include clerical number checking, 
number cancellation, number substitution, verifying arithme- 
tic, number group checking, and addition. The average inter- 
correlation for this group of tests is .422. The tetrads caleu- 
lated for these intercorrelations do not satisfy the tetrad 
eriterion. The median tetrad is .039 while the probable error 
of the tetrad distribution is .0447. Another indication of the 
lack of conformity to the criterion is the fact that the probable 
error of the actual distribution of tetrads is .0447 which is 
larger than the theoretical probable error of .0272. These data 
indicate the presence of group factors. A study of the possible 
bonds indicates the presence of group factors in clerical num- 
ber checking and arithmetic, and in number group checking 
and addition. 

To test this postulation of group factors, these two groups, 
addition and number group checking, and clerical number 
checking and arithmetic were combined into two measures. 
The tests are now, number cancellation, number substitution, 
clerical number checking and verifying arithmetic, and num- 
ber group checking and addition. Tetrads for these test com- 
binations are within their probable errors and fulfill the cri- 
terion. Correlations between the central factor and these four 
tests indicate that number group checking and addition are 
determining ‘G’ more than any other test combination. The 
correlations are for: 
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Number cancellation |... rlg 617 
Number substitution r2g 416 
Clerical numbers and arithmetic... r3g 659 
Number group checking and addi- 

tion r4g .780 





A tetrad analysis has been made of clerical name checking 
and ‘‘outside tests,’’ including academic ability, finger and 
tweezer dexterity, spatial relations, and feature discrimination 
4A. The median tetrad for this distribution is .045 and the 
probable error, .0380, whereas the theoretical probable error is 
only .0210. The largest tetrad is on the borderline of signifi- 
eance, in that its probable error is .0281. These data seem to 
indicate the possibility of a minor group factor, which may 
exist in clerical name checking and academic ability. 

Clerical number checking and the ‘‘outside tests’’ have also 
been analyzed by tetrad analysis. The tests include clerical 
number checking, academic ability, finger dexterity, tweezer 
dexterivy, spatial relations, and feature discrimination 4A. 
The median tetrad for this distribution is .047 and the probable 
error .0335. Another tetrad criterion is not satisfied in that 
the observed probable error is .0335 which is larger than the 
theoretical probable error of .0210. The largest tetrad is only 
.0890, yet the evidence does not point with certainty to the 
existence of a general factor for these tests. 

The four feature discrimination tests have been studied by 
factor analysis techniques. These tetrads border on signifi- 
cance in that the probable error for the largest tetrad is .0384 
or .0379, depending on the formula. If a tetrad four times the 
probable error is accepted as significant, the tetrad .1625 is 
significant, but it is not if the criterion of five times the prob- 
able error is accepted. The group factor, if present, undoubt- 
edly lies in the feature discrimination tests 4A and 5A. As- 
suming, however, that they satisfy the criterion, we find the 
following correlations between ‘G’ and the variables: 
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Feature discrimination 2A ................ rig 526 
Feature discrimination 3A ........... ike r2g .653 
Feature discrimination 44 ............... r3g 652 
Feature discrimination 5A ............... r4g 631 


These correlations agree with results reached by multiple fac- 
tor analysis, in that both indicate that feature discrimination 
2A is the most unique test in the battery of feature discrimina- 
tion tests. 

Tetrad differences have been computed for clerical name 
checking, spelling, clerical number checking, and verifying 
arithmetic, which tests seem to represent best the verbal and 
numerical elements. These tetrads indicate that more than one 
factor must be postulated to account for these intercorrela- 
tions. 

Tetrad analysis of clerical nam. checking, spatial relations, 
spelling, and feature discrimination 5A also results in tetrads 
which do not satisfy the criterion for a single general factor. 

When tetrad differences are calculated for clerical number 
checking, spatial relations, verifying arithmetic, and feature 
discrimination 5A, the results again indicate failure to meet 
the tetrad criterion for the postulation of a general factor. 

The above three comparisons show, when the variables con- 
tain two pairs of tests, each pair being closely related and 
measuring a differeni, ability from the other pair of variables, 
that the tetrads indicate group factors and the independence 
of the factors involved in each group. Anastasi (1) finds simi- 
lar results when she compares verbal, memory, or numerical 
tests in the same group of variables. 

On the basis of tetrad analysis, it is possible to select out five 
tests from the original Institute Battery which seem to be rela- 
tively unique. These five tests which do not overlap are Pres- 
sey Education, clerical number checking, finger dexterity, 
tweezer dexterity, and spatial relations. The median tetrad 
for this distribution is .045 which is somewhat larger than the 
probable error of .0279. Although none of the tetrads are 
large, the theoretical probable error is only .0206 while the 
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observed probable error is .0279. Neither of these two criteria 
is satisfied. The largest tetrad in the distribution is not sig- 
nificantly greater than its probable error of .0207. If the 
assumption is made that the criterion has been satisfied, the 
correlations between the general factor and the test variables 
are for: 








Pressey education test .0..0...ccccceo rig 332 
Clerical number checking ..................... r2g 445 
Finger dexterity r3g 482 
Tweezer dexterity sil amide r4g 574 
Spatial relations ) rig 429 





For this homogeneous group of clerical workers, the tweezer 
dexterity test has the highest relationship with general ability. 
Multiple factor analysis has shown, when applied to a similar 
battery of tests with the addition of clerical name checking, 
that at least three factors can be postulated to account for these 
relationships. The factors which the multiple factorists call 
their second and third factors are called group factors by the 
single factorists. 

Flanagan (7) stated in his critical review of factor analysis, 
that ‘‘it would be a contribution to the two factor position if 
tests, which by a posteriori selection, are decided to be definitely 
in accordance with the criterion of zero tetrads were applied 
to new groups and shown to fit the criterion with allowance for 
sampling error.’’ Assuming that the above tests approxi- 
mately satisfied the tetrad criterion, a check will be made to 
see if these same tests when administered to a different group 
approximate the criterion. Since it was not possible to match 
the clerical group in homogeneity, a group of 131 women in the 
standard sample, (14) which was drawn from various oceupa- 
tions, was selected. Even though the results cannot be used 
without caution, because of this heterogeneity, they will point 
out the changes in the tetrads and in the weights of the vari- 
ables in determining the central factor when the nature of the 
group is radically altered. The median tetrad is .038 and the 
probable error is .034. The observed probable error is some- 
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what larger than the theoretical probable error of .0244. These 
tetrads seem to satisfy the criterion in that the largest tetrad 
is not significantly greater than its probable error, .0302. As- 
suming that these tetrads can be accounted for by a single 
general factor and specific factors we find the correlations 
between each variable and the central factor are: 











Pressey education test o.com rig 588 
Finger dexterity : r2g¢ 316 
Tweezer dexterity r3g A67 
Spatial relations .... r4g .631 
Clerical number checking .................... rig .690 


These correlations differ from those for clerical workers and 
indicate that, similar to multiple factor analysis techniques, the 
results obtained depend to a considerable extent upon the na- 
ture of the group. Whereas the tweezer dexterity test mea- 
sures the central factor more adequately than do the other tests 
in the clerical group, the clerical number checking test has the 
most weight in determining the general factor for the standard 
sample. Academic and spatial ability have larger weights in 
determining the central factor for the standard sample than for 
the clerical workers, while finger and tweezer dexterity have 
heavier weights for the clerical workers than for women in the 
standard sample. 

The study of these two groups by Thurstone’s Technique of 
Multiple Factor Analysis showed exactly the same trends, 
finger and tweezer dexterity being more unique for the stand- 
ard sample than for the clerical workers, while the academic, 
clerical, and spatial relations showed greater specificity for 
clerical workers than for the standard sample of women which 
is a much more heterogeneous group. 

Tetrad analysis of these five tests for the two groups has 
shown that the tests are measuring five abilities which are re- 
lated but do not overlap enough to indicate the presence of 
group factors. 
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CONCLUSIONS 


1. Thurstone’s Multiple Factor Method is a valid technique 
in that the nature of the main factors is relatively constant 
even with modifications in the test material and in the make-up 
of the group. But the precise amount of loadings for each test 
is variable and dependent upon changes in the test battery and 
in the homogeneity of the group. The number and amount of 
changes in factor loadings increases as the groups or tests 
become increasingly dissimilar from the original set-up. 

2. The results indicate that all of the clerical tests are posi- 
tively loaded with one factor and that although the Minnesota 
Clerical Test is positively related to other clerical tests it is 
measuring a specific ability which is relatively independent of 
spatial, academic, and dexterity abilities. As the group be- 
comes more heterogeneous, however, the clerical test becomes 
more closely related to academic ability. This change may be 
detected in the first factor loadings for these three tests as well 
as in their communalities. As the groups become less homo- 
geneous, the clerical and academic ability tests tend to become 
less specific. 

3. When the results from factorial analysis are considered 
together with results gathered from the application of the cleri- 
eal tests to the differentiation of high from low grade clerical 
workers of good from poor commercial students, and of clerical 
workers from workers in other oceupations, the clerical test 
seems to be sufficiently valid and specific to justify inclusion 
in a vocational testing program. Although correlational and 
factorial analysis indicate that clerical number and name 
checking tests are in part measuring the same abilities, yet 
other results have indicated that the inclusion of both of the 
tests yields the maximum validity. Factorial analyses indicate 
that the other tests of the Employment Institute Testing pro- 
gram are sufficiently unique, reliable, and valid to be included 
in such a testing program. 

Multiple factor analysis is a valuable statistical technique in 
that it is a means of discovering the specificity of the tests being 
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used. In all practical applications, its dependence upon 
changes in the test battery and upon the nature of the group 
must not be overlooked. 

4. Tetrad differences for the tests with the highest first fac- 
tor loadings, when the eighteen variables are considered, did 
not fulfill the criterion but indicated the presence of group fac- 
tors between clerical number and name checking, clerical name 
checking and spelling, number and letter cancellation, and 
between number group checking and addition. With elimina- 
tion of the overlapping by combination or removal of the dis- 
turbing tests the tetrad criterion was satisfied. A study of all 
of the tests dealing with the numerical element indicates the 
presence of another group factor between clerical number 
checking and arithmetic. The verbal clerical tests and thé 
numerical groups fulfill the tetrad criterion. The feature dis- 
crimination tests were found to include a group factor. 

5. Some of the test combinations satisfy the criterion while 
others indicate the presence of group factors or fail to meet the 
eriterion. A tetrad analysis was made of the Institute battery 
of tests for the homogeneous group of clerical workers and for 
the standard sample of women workers. The results indicate 
that the individual tetrads are not significant and that aca- 
demic, spatial, finger, and tweezer dexterities, and clerical 
number checking are measuring abilities, which though related, 
are relatively unique. 

When changes in tetrads are noted for the homogeneous 
clerical and the heterogeneous standard sample groups, the 
same results are found as when factor loadings were compared 
for the two groups. With increase in heterogeneity, academic, 
clerical, and spatial abilities become less specific while finger 
and tweezer dexterity become somewhat more specific. As for 
multiple factor analysis, change in the group tested altered the 
test weights in determining the central factor. 

6. When multiple factor and tetrad analyses are applied to 
the same data, the results are similar but multiple factor analy- 
sis gives results which are more complete with the expenditure 
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of less effort. Tetrads, as Thurstone has stated, involve labori- 
ous procedure which gives no more than what is obtained by 
the first factor loadings. The fact that all correlations are 
positive indicates the existence of a general factor, while rela- 
tively high correlations indicate the presence of group factors, 
or in other words, overlapping. 

7. This study has shown then that the Minnesota Vocational 
Test for Clerical Workers is measuring an aptitude which is 
related positively to the abilities to observe and compare, to 
discriminate small differences rapidly, to adjust to a new situa- 
tion and to give attention toa problem. Although the clerical 
checking tests are closely related, clerical number checking 
measures move of a numerical factor and clerical nz -e check- 
ing more of a verbal factor. The clerical test has shown itself 
to be relatively unique with respect to academic, spatial, and 
dexterity abilities. As the groups become more heterogeneous, 
however, academic, clerical, and the spatial tests become less 
unique. 

8. Factor analysis, particularly multiple facior analysis, has 
proved a valuable method in the analysis of abilities in a prac- 
tical situation. Such a method reveals something of the nature 
of the specificity and the variations in the specificities of the 
tests with changes in the group studied. ‘hat even the gen- 
eral trend of results is relatively constant with changes in the 
variables or group studied is evidence for the validity of factor 
analysis techniques. Changes which alter the correlation co- 
efficients upon which the factors are based would be expected 
to bring about corresponding variations in the size of the 
factors. 

9. One of the major aims underlying this project was to dis- 
cover whether or not tests tapping a few broad abilities could 
be substituted for many tests of specific abilities in the clerical 
field. It was known at the outset that the tests were reliable 
and valid measures of clerical ability, but it was not known 
what other tests, not specifically clerical, were measuring abili- 
ties similar to those involved in the Minnesota Clerical Test. 
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Ideally, the vocational guidance counselor desires the fewest 
number of tests to measure the maximum number of indepen- 
dent abilities important for success in a given vocation. 

10. The question, therefore, was raised regarding the reduc- 
tion of the number of tests used as a battery in a definite com- 
prehensive vocational guidance program, that of the Employ- 
ment Stabilization Research Institute. As pointed out fre- 
quently, this battery of tests included nine tests designed to 
sample many forms of skill of possible significance in clerical, 
sales, and industrial occupations. Only six of the original nine 
tests were used in this analysis. 

11. Analysis indicates that only one of the tests studied, that 
of clerical name checking, if necessary, could have been elimi- 
nated without seriously interfering with the value of the bat- 
tery. This test overlaps clerical number checking and for 
heterogeneous non-clerical groups it also overlaps academic 
ability. Clerical ability, then, like mechanical ability (15), 
involves overlapping group factors. Group factors are present 
between clerical number and name checking, clerical name 
checking and spelling, clerical number checking and arithmetic, 
clerical name checking and academic ability, the two cancella- 
tion tests, and between number group checking and adding. 
Multiple factor analysis indicates the necessity for the postu- 
lation of a minimum of four factors to account for the inter- 
relations among the clerical tests. The inclusion of both cleri- 
cal number and name checking can be defended. Thurstone 
states that if a battery of tests is valid, it is a ‘‘good one, quite 
irrespective of whether it requires more than one factor to 
describe the intercorrelations. There is nothing intrinsically 
good or bad about the presence of more than one common fac- 
tor’? (23}. Further reason for the retention of both of the 
clerical checking tests in the battery is that the validity of the 
test is considerably increased when both of the tests are in- 
eluded (3). Multiple factor analysis indicates that a common 
factor runs through all of the tests and in addition there are 
minor group factors. 
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12. If a more limited battery is desired for clerical workers 
alone, then the analysis undertaken in this paper proves the 
inutility of finger dexterity, tweezer dexterity, and the spatial 
relations tests, and the great value of tests of academic and 
clerieal abilities. This selected group of clerical workers was 
not differentiated from women workers in the standard sample 
by the dexterity and spatial tests. Although statistical analy- 
sis shows these tests to be measuring very specific traits, they 
are not important in the prognosis of clerical ability. 

Should circumstances demand economy of time and effort 
and yet the most adequate prediction and guidance possible, 
the academic ability test and the clerical number checking test 
will serve the purpose. If conditions permit the use of only 
one test, then the most valuable one for the prediction of cleri- 
eal success is clerical name checking, in that this test overlaps 
both academic ability and clerical number checking. 

These conclusions issue out of the inspection of data available 
as a result of the process of factor analysis and the less techni- 
cal measures of validity and reliability. 
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FACT AND FANCY REGARDING DRIVER 
TESTING PROCEDURES 


A. BR. LAUER 
Iowa State College 


INTRODUCTION 


N justice to those who desire to use the newer methods of 
if measuring characteristics of automobile drivers, as well as 
to the tests themselves, it should be stated that the work is 
still in the experimental stage. The National Research Coun- 
cil has sponsored researches on the factors necessary for safe 
driving since 1928 but has not as yet recommended specific 
measures to be used in drivers’ examinations. More has been 
found out regarding the limitations of tests conventionally 
used and ways of improving the driver’s license examinations 
than of the specific nature of tests to be used for identifying 
accident-prone drivers. 

Driving tests are not new in spite of the a of would-be 
inventors who have literally copied earlier pieces of apparatus 
and passed them off as original. Miinsterberg early developed 
certain tests of functions related to street car manipulation. 
Viteles and O’Rourke used various forms of driver-testing 
equipment several years ago. J. M. Lahy, in Paris, has util- 
ized similar tests in selecting street car and tus operators for 
at least 15 years. Marbe and Lippman have used mechanical 
tests for classifying drivers in Germany. Kaffka has also con- 
ducted experimental work on the judgment of speed and dis- 
tance. Mira, in Spain, has interested himself in studies of 
automotive driving. The National Institute of Industrial Psy- 
chology in England under C. S. Meyers and others has spon- 
sored such tests and studied many of these problems experi- 
mentally. 
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In 1928 the writer, as a graduate student under Dr. A. P. 
Weiss, at the Ohio State University and through grants from 
the National Research Council, made a survey of all available 
studies up to that time and proceeded to develop ways ana 
means of measuring characteristics of automobile driving. In- 
quiries were made of those who had done work in the United 
States, Canada, Great Britain, France, Germany, Italy, Den- 
mark, Holland, Sweden, Japan, China, Australia and South 
America. Replies were received from about half of these 
places describing the work which had been done. 


STATUS OF TESTING PROCEDURES IN 1928 


A digest of this material showed several distinctive charac- 
teristics of most earlier studies : 


1. There was considerable indication of sporadic attempts 
made to test drivers of various types, usually for the pur- 
pose of meeting some immediate practical situation. The 
investigators became greatly interested for a time but 
eventually gave up the work for other problems. 

2. Very little basic research had been done on driving ability 
as such. No definite ground work had been established 
from which to proceed. At that time a series of studies 
was outlined and begun at the Ohio State University for 
the purpose of investigating fundamental factors of auto- 
motive manipulation. 


ASSUMPTIONS MADE IN EARLY STUDIES 


As a basis for setting up experimental studies, certain 
assumptions had to be made. These assumptions were: 


1. That the most fruitful approach to problems of highway 
safety would be through experimental studies of the 
traits, response patterns and skills related to driving. 

2. That successful driving performance is dependent upon a 
minimum level of ability or abilities. Below this level 
accident risk becomes greater and more accidents will 
inevitably result. 

3. That a consistent measurement of such characteristics 
will give some indication of one’s ability to maneuver an 
automobile. 
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4. That such traits or characteristics of driving are only a 
part of the general pattern of responses necessary for 
safe driving. Many other factors relating to automobile 
and highway design, traffic regulations and practice, as 
well as to training in driving, are of equal importance for 
public safety. 

5. That certain existing measures of human traits are well 
eaten and require only application to the problem 
at . 

6. That the fundamental characteristics of psychological 
testing must be observed to obtain satisfactory results. 
These are: 

a. The test must simulate as nearly as possible the nature 
of the responses or trait to be measured. 

b. The measures made must be reliable or consistent in 
the results obtained. 

e. The measures made must be valid when checked 
against a genuine criterion. 

d. That measures used for scientific study should be as 
simple as possible. The addition of ‘‘showy’’ exteriors 
will not make a poor test valuable. 


With this background and acting upon these assumptions a 
series of cooperative studies was begun and published three 
years later as a monograph on, ‘‘Psychological Principles in 
Automotive Drivirg.’’ A part of these studies were carried 
on in Columbus, Ohio. Cooperating agencies in Dayton, Ohio, 
and East Lansing, Michigan, were very helpful in forwarding 
certain phases of the work which could not be developed at the 
central experiment station. 

In 1931 a part of this work was transferred to Iowa State 
College where others interested in the problem have aided in 
various studies which have resulted in about twenty-two pub- 
lications. 

As early as 1930, Purdue University had conducted tests of 
riding comfort in relation to fatigue. These studies have since 
been articulated with the activities of the Committee on ‘‘ Psy- 
chology of the Highway’’ of the National Research Council. 

Various related studies on the effects of alcohol, psychiatric 
conditions of accident-prone individuals and fatigue have been 
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in progress at Milwaukee, Pittsburgh, Cleveland, Detroit, and 
Chicago respectively. 

In 1933 an FERA project was begun at Massachusetts State 
College and has progressed along the line of improving instru- 
ments since that time until it was taken over by the Harvard 
Bureau of Traffic Research in 1935-36. Some of the original 
equipment used at Columbus was borrowed and revised by those 
carrying on the work. The basic principles of these tests are 
old and will be found described in the literature of the past 25 
years. With considerable expense and by using good artists and 
craftsmen, some spectacular pieces of apparatus have been 
built. For practical uses, equipment of this type can be con- 
structed for a small fraction of the cost of such elaborate 
apparatus. In one case a room full of apparatus, costing $300 
to $400, has been reduced to an ordinary cardboard 15 inches 
by 15 inches costing 50 cents. 


PRESENT STATUS OF THE STT'DIES 


A recent writer on this subject in a popular magazine inferred 
that results obtained from this problem were only one-sixth 
better than chance in the prediction of accidents. In fairness 
to those who have contribnted to ihese studies, a few explana- 
tory statements should be made along with the presentation of 
known facts and limitations of the studies. In the first place, 
the statement referred to was based upon a relatively small 
sampling of data collected nearly four years ago. The word 
predict should be supplemented by the word estimate. No large 
commercial enterprise will predict that its income will be a cer- 
tain figure for the next two years but it can estimate the receipts 
for the coming year at a figure which will mean a substantial 
profit, subject to a margin of error in either direction. So long 
as the actual variation of income does not exceed the margin 
of error allowed, the concern will continue to profit and progress 
will be made. To resort to predictions that specific results may 
be obtained—as 100,000 shirts will be sold on the 10th day 
of April of next year—is not only unnecessary but quite out of 
the realm of the true science of economics. 
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In other words, improvement in any field will stand on its 
own merits. To reject that which is not perfect would be to 
reject most all civilization and scientific progress. Organized 
society. is run on the premise that improvement, even in a 
minor way, is desirable. Practically all the affairs of life are 
run on this basis. Otherwise all scientific and technical effort is 
fruitless. We buy life insurance knowing that the XYZ in- 
surance company lost $50 an acre on a certain farm mortgage 
in a middle western state last year. The law of averages deter- 
mines the ultimate pragmatic value of an innovation in the 
same way that it determines the safety of an investment. 

After almost nine years continuous study of the psychologi- 
eal problems uf driving there are certain definite facts which 
may be given with as much certainty as the fact that cod-liver 
oil is good for rickets. No one would venture to say that the 
absence of cod-liver oil or its counterpart will prognosticate 
rickets or that all cases of rickets are amenable to this treatment. 
It can only be said that the disease seems to be relieved in many 
instances by this remedy. 

The studies carried on by the National Research Council on 
the psychological factors of automobile driving have been of 
various types and have by no means been concentrated upon 
construction of ‘‘tests’’ as such. ‘‘Tests’’ have been one of the 
by-products of the major investigations but have come in for the 
greatest amount of public attention. With this thought clearly 
in mind let us proceed to discuss some of the facts which have 
been noted during the past nine years of fundamental research. 
These facts have experimental data to support them and the 
conclusions are presented impartially. 

Newer developments will undoubtedly change these inter- 
pretations as is true of all scientific work. For example, 
medicine reserves the right at any time to change its methods 
of treatment when a more efficacious remedy is found. Re- 
sults are never guaranteed. One of the earmarks of charlatan- 
ism is a ready-made formula or panacea for all ailments. 
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SOME FACTS RELATING TO ACCIDENT FREQUENCY 


Over a ten year period of driving, various studies have shown 
that between 20 and 30 per cent of ordinary or lay drivers have 
all of the accidents in a given population. With commercial 
companies over a fifteen year period, a study of 1014 drivers 
showed that 43 per cent had all the accidents. Considering 
this period of time and numerous non-linear relationships which 
have been found, it seems that the accident group may be 
divided into two categories: (a) a small percentage—perhaps 
2 to 4 per cent—who are accident-prone, and (b) the remainder 
of the 20 to 30 per cent who may be designated as accident- 
liable. The latter term is used with reservation, meaning those 
who need not have accidents but who for one reason or another 
do have a few mishaps. Usually these accidents are experienced 
early in life after which there is a relatively long accident-free 
period of driving. 

Color blindness has long been a suspected cause of accidents. 
Railroads bar color-blind persons from regular employment. 
The army and navy have strict requirements for color vision. 
Our studies have shown that only about one out of six of the 
worst color-blind persons in any population may confuse colored 
lights. This means that something less than one-third of one 
per cent of the population will ever miss a stop light through 
faulty color perception. Actually, a check against accident 
records shows no relationship at all between color blindness and 
accidents. Not a single accident which can be traced to color 
blindness has come to the attention of the writer during the 
past nine years. 

Activity of the individual as indicated by accepted measures 
of this characteristic, as well as strength, do show a positive 
relationship to safety. The relationship is not high, due to cer- 
tain weaknesses in the criterion as discussed below. 

Simple reaction time as such, irrespective of the columns 
written about it, does not seem to be correlated with accident 
frequency. In spite of validity coefficients of nearly zero, sev- 
eral exploiters of ‘‘driving tests’’ are basing practically their 
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whole experimental approach upon oneé trait. It is not incon- 
ceivable that complex reaction time may show different results 
but this has not been scientifically demonstrated and there is 
reason to believe the results would not be highly significant. 
The variability in successive reactions is of more diagnostic 
value than absolute reaction time per se. 

There is evidence to support the statement that marked ocular 
dominance is a factor in safe driving. No clearly defined reason 
for this can be given at present. Visual acuity below 40 per cent 
seems to be associated with a higher accident rate and the curve 
of relationship drops off somewhat for acuity below 60 per 
cent. 

‘‘Safe driving’’ and what many people call ‘‘good driving’’ 
are not the same. Many safe drivers are not good drivers ; that 
is, skillful in the sense of mechanical and general alertness. A 
zero correlation was obtained between company rating on driv- 
ing ability and accident records of their drivers. The racing 
driver is usually a ‘‘good driver’’ but we would hardly call 
him a ‘‘safe driver’’ on the race track. He may be a safe 
driver when on the road, since many of these men drive at 
a conservative rate of speed when not making time records. 

For reasons enumerated, it is very difficult to separate 
superior performance records from safe driving records. The 
techniques so fur developed in our laboratory stress four 
aspects of performance of a complex nature. These are: 


(a) Manipulation of controls as such—a form of eye, foot 
and hand coordination. 

(b) Observation. The correct interpretation of and reac- 
tion to serially presented stimuli. The emphasis here is 
upon correct interpretation rather than speed of inter- 
pretation within limits of one-half secund duration. 
This is longer than the average reaction time. 

(ce) The time taken for the performance of a given task. All 
persons do not work efficiently at the same rate of speed. 
Each is allowed to set his own rate. It may be considered 
as a measure of caution. 

(d) Observation time. When new stimuli are presented, a 
certain period of time elapses before they are noticed. 
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This is much more important than reaction time as such. 
It is measured in one-fourth second units by the 
apparatus used in our investigations. 


Experimentation is continuing on these factors but it seems 
clear at present that the latter two are equally as important in 
evaluating driving performance, even though the highest first 
order relationships have been found between accidents and 
observation. This result has been obtained both in outdoor 
field tests and upon laboratory tests simulating actual perform- 
ance. 

Considerable data have been obtained on hearing but this 
seems to be important only at extreme ranges. Any relationship 
which has been found could easily be traced to some associated 
phenomenon. 

High and low blood pressure seem to be somehow related to 
accident frequency. An explanation of this relationship has 
not been found for high blood pressure. Systolic blood pres- 
sures above 175 should be carefully scrutinized. Those with low 
blood pressure seem to go to steep easily and lack the vitality 
necessary for alertness in long continued driving. The lower 
limits are around 96-100. Age must be considered. 

Several other factors which seem important at the present 
time and which are being subjected to experimental validations 
are: (1) perseveration, (2) attitudes toward law enforcement 
and the public, (3) knowledge and understanding of traffic 
hazards and safety principles, (4) compensation, and specific 
attitudes commonly grouped under the heading ‘‘recklessness.’’ 

It seems quite clear that any validation of test results which 
does not take into consideration compensation is likely to turn 
out negatively, although there may be numerous other explana- 
tions of negative results. 

In this connection, the various results obtained up to the 
present suggest the fact that accidents are possibly preceded by 
existing psychophysical conditions which might be called major 
and minor susceptibilities. One major susceptibility may have 
as much weight as several minor susceptibilities. Again, one 
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minor susceptibility may not be operative except in the presence 
of another minor susceptibility. For example, clumsiness at 
the wheel may be a minor susceptibility. Coupled with nervous- 
ness, it may become a serious handicap while alone it may be 
easily compensated for by careful driving. 

This leads to a further conclusior that the ultimate method 
of evaluating driving ability will probably be that of identify- 
ing patterns of response which may prognosticate accident 
susceptibility. Several different types of ability-capacity con- 
stellations may be identified which will probably be most useful 
in diagnosing or prognosticating accident-proneness. The 
concept is not new in that it is similar to that of syndromes 
identified with certain diseases. Until this is done no highly 
valid method of picking out accident-prone individuals from a 
random sampling of the population can be made by any simple 
test. The use of such methods, when properly administered, 
may have a certain effect on accident reduction through focus- 
ing attention on weaknesses in the same way that a physical 
examination will tend to safeguard the health of the individual 
by warning him of ways in which he may protect himself. 

By interpreting the results of test data in this manner, a 
great amount of good may be accomplished. If too much 
weight is given testing, it may not prove as satisfactory as those 
using it have anticipated. Specially trained assistants are 
necessary and the devices must be used with considerable care. 
Allowance for various psychological differences must be made. 
The methods must be considered an aid rather than a final 
court of appeal in drivers’ license examining. They are of no 
more value in the hands of a layman than a dentist’s tools are 
of value to one not trained in dentistry. The important thing 
to be considered is the training of the person in charge of the 
equipment. It is a special branch of psychology as remote from 
conventional routine in graduate training as the techniques 
used in studying the conditioned reflex are different from those 
used in the perfection of a personality inventory. This fact 
must be frankly realized if psychology is to be an asset in solv- 
ing the accident problem. 
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One of the difficulties facing those interested in validation 
studies is that of establishing a criterion. Causes of accidents 
are no more alike than the causes of deaths. Various and sun- 
dry antecedents are to be identified before associated response 
patterns may be determined. High mileage drivers are found 
to have a lower accident rate when units of time are equal. 
Experience, hazards, purpose of driving, time of day, condi- 
tions of weather and the roadway, type of vehicle, attitude of 
the driver, the degree of blame, the seriousness of the accident, 
manner in which the accident took place, and numerous other 
variables make the establishment of a criterion extremely 
difficult. 

In spite of the limitations of the methods used and the results 
obtained, the only scientific attitude one may assume is that 
research should be continued until results are forthcoming. We 
do not abandon our medical schools because persons still be- 
come ill and die and we do not give up aviation because it is not 
one hundred per cent efficient or safe. We do not cease the 
quest for better methods of education for the reason that some 
individuals remain illiterate, nor do we throw away our auto- 
mobiles and radios because they fail to function properly at 
times. Let us face the issue squarely. What we need is more 
basic research and less exploitation. 

Large universities and technical schools should be encouraged 
to conduct fundamental researches of joint interest to psychol- 
ogists and engineers. It seems reasonable that studies now in 
progress should be used as a point of departure. Much time and 
energy have already been lost through duplication. As tech- 
nical schools become genuinely interested and show initiative of 
their own, the work may be broadened. Interest should precede 
aid given. Sporadic interest will be engendered in any field 
if large enough foundations are established. The real test 
comes when the foundation ceases. Do those in charge intel- 
ligently continue the studies in which they profess an interest? 

One of the urgent needs now is administrative and financial 
provision for scientific research on the problems of automo- 
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bile driving. Through foresight some administrators have 
sensed the need for such studies and are allowing time and 
support for staff members in this field. Others have been very 
slow to see the need for work along this line. At present, there 
is enough genuine interest to get things going if administrative 
set-ups are made conducive to productive results. 

By nature of the problems involved, funds are necessary. It 
is easy to mimeograph a questionnaire and mail it to 1000 ad- 
dresses and wait for a ten or twenty per cent return which can 
be tabulated and analyzed at some length. It is also easy to 
‘*rig up’’ laboratory apparatus to measure the contraction of 
the pupil of the eye under different degrees of illumination. 
It is quite another matter to standardize and evaluate two tons 
of equipment which must be taken by truck into commercial 
plants for standardization and validation studies, using proper 
subjects for such purposes—the driver who is working on the 
job. A population of 100, 1000 or even 10,000 sophomore 
students, having a literary bent, hardly constitutes a representa- 
tive population for evaluating automobile driving. Perhaps 
our intelligence tests would have been in better repute today 
if the earlier workers had departed from a purely academic 
criterion. 

It is hoped that this paper may cause some serious thought 
on one of: the greatest national problems facing our country 
today, a calamity which is all too often taken for granted. It is 
time for psychologists to come off the sidelines and get into the 
game if our science is to do the service to society which is 
expected of it. An academic attitude is usually quite safe—safe 
from criticism and progress—but it will not help the world solve 
its problems. Physics, chemistry, the biological sciences and 
mathematics are fast taking their place in the field of applied 
science. Genetics and many newer sciences such as bacteriology 
are being used to make the world a more desirable place for man 
to live. And yet we have a few ‘‘crepe-hangers’’ who will 
wisely ask, ‘‘How do you know our world is better than 
formerly ?’’ 
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Perhaps it may take another generation to lead us out of the 
muddle in which the ‘‘semi-philosopher-scientist’’ finds him- 
self. A half-caste, he is too scientific to speculate in true 
philosophical fashion, yet too philosophical to get down to busi- 
ness and work up a first-class ‘‘experimental sweat’’ to properly 
orient himself. 

Let us not deceive ourselves. The problem of highway and 
traffic safety is going to require many arduous hours of ‘‘ham- 
mer-and-saw’’ effort to assure fruitful results. Those averse to 
work and discouragement should retire early. And yet there 
must be a solution. In the meantime, we must be on the sharp 
lookout for blind alleys. If perchance we follow one to its 
termination, there are plenty of avenues remaining to be 
explored. One or more of them may lead us where we wish to 
go. The philosophical implications here need not be considered 
very profound. The fundamental objective is conservation of 
human life. It is a problem which cannot be considered lightly. 








VIEWING THE TRAFFIC PROBLEM 
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INTRODUCTION 


N reading the news clippings and articles on traffic acci- 
if dents submitted by our students, we became so disgusted 
with the inane nature and lack of scientific character of 
some of the pronouncements from the press, radio and plat- 
form that we decided to make an investigation; even though 
we had never done any previous experimentation or research 
in the field or been more than mildly interested therein. 

Our justification for such unseemly behavior derives from 
the well supported conclusion that the faults of a school sys- 
tem are more readily noted by an outside surveyor than by 
members of a local investigating board. Here, the point of 
view of the stranger to the fold has been found precious. He 
sees details in their perspective; his eyes fail not to see the 
forest for the trees. He looks for principles, and takes diff- 
culty of execution for granted. He dubs nothing precious 
simply because it cost much to attain. He sees faults because 
of their novelty; their obviousness has not made him blind. 
Criticism from outside the profession, then, has much of po- 
tential merit, a deduction not inconsistent with the well-au- 
thenticated observation that such stranger-determined faults, 
more readily than the self-discovered, are allowed to accumu- 
late dust on the top shelves of a much unused storage vault. 

In our endeavor, we resolved to use our eyes in observing 
what might be seen, and our scientific judgment in evaluating 
what might be read or heard about the matter. We found 
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faults innumerable, but are quite willing to leave to others 
their correction. 

These defects, in our opinion, any citizen conceivably might 
see if only education were not so severely concemnatory of, 
and the executive offices of mankind so universally inhos- 
pitable to, criticism as a means of social amelioration. When 
every teacher has the attitude: ‘‘Who art thou, worm, to 
criticize; greater men than thee have built what thou dost 
see,’’ what surprise that the adult who becomes ameliorizer 
should be deeply resentful of all criticism save that of equals 
and superiors in his own profession, and, by implication 
should indict all men of other professions as fools should they 
dare to tread upon one’s sacred domain ! 

In the field of accidents, we accept from the public press 
grisly accounts which frighten us into ineptitude, and pay 
taxes for the support of safety programs which any scientist 
of human nature might tell off-hand have not the slightest 
chance of success. Eyes that see not and ears that hear not 
seem to characterize him who writes on the subject. Yet we 
find that drivers of cars—without which element crashes are 
all but impossible—are more eager to talk about their accidents 
and near-accidents than almost any other topic, not excepting 
the weather, health and surgical operations. 


SOURCES OF INFORMATION 


In order that we might gain some insight into the various 
phases of the problem, we made a systematic examination of 
several types of available evidence. These important sources 
of data were as follows: 


1. The official statistical reports of auto accidents of the 
forty-eight states, only slightly more than half of which have 
regularly organized traffic or record bureaus. 

2. Clippings collected, personally, from metropolitan 
dailies, and from magazines; also, clippings from similar 
sources by correspondents residing in several large cities. 
And cthers, handed in by university students, collected, in the 
main, from their home-town papers. 
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3. ‘Accident Prevention’’ literature from insurance and 
indemnity companies. 

4. Some of the more scientific publications on the subject 
by psychologists, engineers, physiologists, optometrists, psy- 
chiatrists, and illumination experts. 

4. Examination of parked autos for residual evidences of 
accidents. 

6. Stenotyped records of traffic court proceedings broad- 
east over the radio. 

7. Interviews with drivers carried out according to a 
formal plan by psychology students. 

8. Personally conducted interviews with bus, taxi, truck, 
and other drivers. 

9. Direct observation of traffic court proceedings. 

10. Visits to homes of traffic victims. 

11. Interviews with service station attendants and garage- 
men. 

12. Interviews with pedestrians who do not drive. 


The interviews with hundreds of motorists were our most 
productive source of information. These drivers had escaped 
the Demon Monster with little more damage than the oc- 
casional loss of an arm or leg, even though in many cases, their 
companions or the occupants of ‘‘the other car’’ had not come 
off so lucky. Friend will reveal to Friend what Citizen-at- 
large, and especially what Citizen-in-jeopardy, will not reveal 
to Policeman, or to Policeman-in-any-other-garb. Moreover, 
our interviewers had at least a modicum of training in the ob- 
servation of human behavior, and to that extent were able to 
sift aspiration from observation, rationalization from motive, 
and inference from fact. Further, the method was inexpen- 
sive, swift and, we believe, effective. 

In collecting specific experiences in both normal driving and 
in accidents, the interviewers reported, among other items, 
upon the driver’s answers to the following questions: (a) 
What mishaps have you ever had with a car? (b) Where 
were you going? (c) Was your accident reported? (d) 
Have you ever had any narrow escapes? (e) What are you 
most afraid of in driving? (f) What about other drivers 
peeves you most? (g) When are you most dangerous as a 
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driver? (h) Do you have any rules that you follow in driv- 
ing? (i) What are some of the legitimate occasions for 
speed? That is, under what circumstances is ‘‘speeding’’ per- 
missible ? 

The details of our utilization of the other methods, and even 
of this, are of little importance in other than a strictly tech- 
nical paper; therefore, suffice it here to say that we analyzed 
the reports, tabulated the answers, and examined carefully 
the accident statistics. 


EVALUATION OF EVIDENCE 


As anticipated, much of the literature and oral testimony 
revealed a total ignorance of simple correlational analysis, not 
to mention such erudite procedures as partial correlations and 
multiple regression equations, with the expected muddiness of 
thinking—to dub the thinking by the least opprobrious term 
which seems charitable under the circumstances. 

The official, published accident statistics give frequency tab- 
ulations only; no two-way charts are used, due in part to the 
fact that no adequate notion of the criterion, as the psychol- 
ogists know it, is ever employed. Further, the statistics are 
not reported in standard terminology. And, worse, the whole 
accident study approach is highly seasoned with moralistic 
conceptions. As witness of this, note how one puritanical 
state designates its chief causes of auto accidents: ‘‘Inatten- 
tive use of the highway; lack of care approaching pedestrian 
in street or obstruction to view; inattention to driving or 
traffic ; too fast for course or road surface, traffic, weather, or 
locality ; failure to slow down at intersecting street ; improper 
turning; careless backing; improper use of highways, alco- 
holie operation; defective passing.’’ And four others, only 
two of which were objective, however. 

The person who drives an automobile for any considerable 
time without an accident is a rare individual. Observe in the 
fenders of the parked cars as you go down the street the un- 
mistakable evidence of the continual warfare of fender upon 
fender and steel against steel, and you will be truly amazed. 
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In one group of two hundred interview reports from drivers, 
one hundred sixty-six had been involved in accidents (only 
one admitted that he was at fault). Of course, there may 
have been some selection here, although none was intended, 
and no deliberate effort was made to secure randomness of 
sampling. 

A smaller proportion of accidents are fatal than the statis- 
ties indicate. Many are never reported to the police or traffic 
bureau ; in fact, a majority are not. The fatal ones, however, 
are reported with some fidelity, although there are several 
states with no central automobile accident statistical bureau. 
Non-fatal mishaps are of as great, or even greater, import in 
understanding the psychological causes as the fatal, because, 
obviously, ‘‘Dead men tell no tales.’’ Since society does not 
approve of rigidly controlled experiments in which accident 
hazards are introduced or even manipulated with a view to 
determining accident potentialities of various factors, we need 
to find out all we can from those who have been ‘‘all but 
killed.’’ The dilemma of young Doctor Arrowsmith besets 
the state highway engineer upon obtaining an idea of traffic 
improvement which looks ‘‘good.’’ 

States do not use a common definition of accidents or a 
common form in reporting them; nor are there used in the 
majority of instances objectively verifiable categories such 
that a scientist might use them for analysis into the possible 
causes upon which a sound accident prevention program might 
be based. Following are some of the worst examples appear- 
ing on the official forms: ‘‘Occupant improperly located; 
operating a defective motor vehicle; failure to grant the right- 
of- ; using the street inattentively; exceeding the speed 
limit; bad physical defect; under the influence of alcohol; 
glaring head-lights.’’ 


JOURNALISTIC TRADITIONS 


For the most part the public gets its ideas regarding acci- 
dents and accident-prevention from the newspapers, occasion- 
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ally from magazines; and more recently from the screen and 
radio. As in all public opinion, the attitude which results 
depends on what stimulating situation is presented. 

The press has been very influential in formulating public 
ideas and unfortunately has perpetuated a number of mental 
stereotypes ; and at the moment is busily engaged in the pro- 
mulgation of many other beliefs of equally questionable valid- 
ity. The public has been taught that Speed, Gin and Reck- 
lessness are everywhere the wicked triumvirate which pro- 
duces the grim spectre of death on the highway; and, Engi- 
neering, Education and Rigid Enforcement are the way out. 

All of our evidence indicates that speed—meaning fast driv- 
ing—is far from being the most important variable. Much to 
our surprise low speed (fifteen miles per hour, perhaps) is 
among the most dreaded menaces of the highway, if we may 
trust the judgment of our interviewees. 

In accor: ance with the view that high speed is an impor- 
tant cause of crashes the press has often advocated a governor 
which would physically restrain cars to a certain upper limit. 
Rather than a mechanical device to prevent excess speed, the 
crying need, so our interviews with good drivers indicate, is 
for a governor-actuated instrument to emit a characteristic 
warning signal when the retreating vehicle falls below a given 
speed thus adding to the accident hazard by imposing unneces- 
sary interference to traffic moving in the same direction. 
(This raises the question: How shall we equip an automobile 
so that when driven safely it shall be normally colored, but 
when unsafe through careless driving it shall turn red?) 

Even with all law enforcement officers on the lookout to de- 
tect drivers soaked with liquor there are few convictions for 
driving while intoxicated. It is clear that aleoholic beverages 
are no greater cause in filling the jails with reckless drivers 
than their absence, after 1919, was in emptying the jails, alms- 
houses, and asylums, as promised. We believe, however, that 
the emphasis of the press upon the danger of driving while 
‘*‘drunk’”’ is justified. 











VIEWING THE TRAFFIC PROBLEM 191 


Recklessness is not a useful psychological category. The 
driver from his own point of view is never reckless, and from 
the psychological standpoint, what we call ‘‘recklessness’’ is 
better measured by such statistical variables as speed, driving, 
skill, attitudinal habits, familiarity with the road, and the 
like, all of the ‘‘incommensurables’’ of which can be measured 
by tests and techniques for the most part yet to be developed. 
Motorists tell us that taxi drivers are highly skilled, not reck- 
less, but that if the average citizen attempted to imitate the 
public chauffer he would indeed be reckless. Accordingly, for 
our purposes, we may conclude that ‘‘recklessness’’ is a moral 
judgment, rather than a scientific datum. 

We may observe further trends with respect to published 
statements : 


1. A tendency to exploit the horrors of the accident itself; 
and dropping it at this point, rather than following it to a 
logical conclusion of revealing to the readers the anguish pro- 
duced in the life of the maimed and his family, by reason of 
the accident. 

2. Reticence in mentioning the make of car involved. 
Surely, there are wide individual differences in the accident 
potentialities of automobiles. 

3. Willingness to sponsor restrictive measures on the 
autoist’s freedom. 

4. Willingness to sponsor frequent traffic crusades, which 
are of more value to a depleted public treasury than a per- 
manent solution of the traffic problem. 

5. To play up sex differences among drivers, however in- 
significant or statistically undependable. 

6. To make a great fuss over every (small) reduction in the 
accident rate. Every statistician appreciates that small re- 
ductions in the rate are almost certainly ascribable to mere 
chance and so are no evidence of a trend. 

The account does not stop here. Additional views in proc- 
ess of formulation are: 


1. That blowouts are exceptionally hazardous. The statis- 
ties show they are relatively infrequent. And, in our opinion, 
a blowout may be the result where it is assumed to be the 
cause. 
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2. That individual reaction time is the all-important mea- 
sure of the individual’s ability to drive. 

3. That increased illumination will solve the perils of night 
driving. (Our only comment is that Old Sol fails to do it in 
the daytime!) 

4. That rigorous law enforcement will solve the problem. 
Any utterance for greater severity of punishment or stricter 
literal adherence to the law is usually highly applauded by 
platform and bench, and is copiously reported in the news. 

5. That by naming an unknown cause, the accident is ex- 
plained: for example, ‘‘Defective brakes,’’ and ‘‘ Intoxicated 
driver.’”” On a par, in our estimation, with ‘‘Defective 
wiring”’ and ‘‘ Defective flues’’ as causes of the unexplainable 
destruction of houses by fire. 


Any classification, such as the above, is bound to do some in- 
justice to the general situation which it purports to summarize. 
However, it is obvious that the positive contributions of the 
public press may be minimized by reason of the prevailing tradi- 
tions. 

BUNGLING PREVENTION 

Under pressure of press, bench and platform, the public 
has become ‘‘punishment-minded’’ rather than ‘‘preventive- 
minded.’’ In minor cases of traffic law infringement if the 
culprit does not elect at the instigation of officers to purchase 
his freedom as he would so much butter, or to secure the same 
results through the aid of fixer friends, mostly political, he 
comes before the court to be judged rather than to be tried. 
The judge who should function as the educational agent of 
the public does not have available the cumulative record of 
past experiences, individual tendencies, and measures of skill 
and aptitudes which characterize the progressive work of the 
juvenile court. The personnel philosophy which enjoins the 
weighing of the individual’s reactions in the light of his 
personal motives and capacities is conspicuous by its absence 
in the treatment of the traffic offender. Any personnel officer 
in a college without cumulative records would demand the im- 
mediate setting-up of such a system in order that he should not 
make his judgments regarding students’ welfare in ignorance 
of the ascertainable facts. 
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DANGEROUS PEDESTRIANS 


Our talks with pedestrians reveal that they have a child- 
like and mistaken faith in the ability of autoists to drive 
safely if they only would. It is unreasonable to expect a one- 
and-three-quarters ton projectile at forty . s per hour to be 
as adaptable as a 160-pound projectile tray ‘ing at two-and-a 
half miles per hour. The former is a car; the latter a man. 
The smashing power of the auto under the above conditions is 
five thousand times that of the man. Accordingly, in a col- 
lision, the man crumples like a grasshopper. This is one 
reason for the high fatality rate of pedestrian-auto collisions. 
Is not the conclusion evident, then, that some of the legislation 
designed to restrict the auto should be applied as well to the 
pedestrian? In view of the danger is it unreasonable to ex- 
pect every pedestrian to be compelled to wear reflecting but- 
tons, white overshoes, or to dress in white clothing, and walk 
facing traffic under a legal presumption of ‘‘reckless walking”’ 
in ease of accident ?. 


** ACCEPTABLE CAUSES’’ 


One of the gravest defects of accident prevention work is 
the failure of Traffic Bureaus, both state and city, to employ 
scientists capable of constructing questionnaire forms and 
record blanks to obtain the necessary data for correlational 
analysis. In other words, a determination of the factors 
which are related to safe operation. Many variables worthy 
of being collected are not now included in the reports; for ex- 
ample, height and weight of driver; occupation; ‘‘Index of 
foreignness,’’ that is, degree of familiarity of the driver with 
the road where the accident occurred; number of occupants 
in the car; make and model of car; temperature; driving ex- 
perience; driver’s intent, where going; and, number of de- 
pendents and their ages. 

Accident categories must be couched in terms of verifiable 
human attitudes, skills, and habits; and, objective classifica- 
tions regarding cars and roads. Then, with dependable and 
trustworthy primary data, it will be possible to interpret the 
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ascertained facts by a refined statistics which will dig be- 
neath the surface manifestations for the ‘‘basic causes.’’ 


SAFER CARS 


Our data suggest that there is a great need for improvement 
of cars. For example, in accidents, door-handles have been 
shown to rip open people’s heads and bodies, suggesting their 
being recessed into the door. The running-board is a hazard 
to spirited youth; although the street car long since adopted 
the retractable step. The lights on all cars should be elevated 
for greater eifectiveness, and if countersunk near the top, the 
outline of the ‘“‘monster’’ would be more easily discerned. 
The front corner-posts should be reduced to as near zero in 
size as possible, and the rear should be a replica of the front 
in this respect. Ships of the air, and of the sea, and sub- 
marines beneath its surface, all carry a mast or periscope to 
ward off or to detect danger. Only the ships of the land lack 
these warning beacons. 


BETTER HIGHWAYS 


There is great need for improvement in traffic control de- 
vices, road construction and touring conveniences. It is ob- 
vious that we should seek to remove hazards by engineering 
applications rather than attempt to adjust people to a de- 
fective environment. 

We have turn-signs, for example, only because there is a 
bend in the road. Such a ‘‘distractor’’ is there because the 
road is defective; because, in short, the drivers who approach 
it, must do something which they would not have to do if the 
road were better constructed. The sign is there because the 
average motorist must slow down, and a definite twist of the 
wheel must be executed in order to prevent a collision with on- 
coming vehicles, fences and any other impediments. This 
suggests as a statistical measure of the goodness of a com- 
pleted highway the standard deviation of the speeds of travel 
on it. The good road is one upon which uniform speed is not 
only possible but actually prevails. (If we had a continuous 
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record of the driver’s speed, a low index of variability of the 
speeds would probably be a fair measure of the carefulness 
of the driver.) .. ~ 

For some time in the future, however, we shail have need 
for signs to overcome the defects of our streets and highways. 
Therefore, as a general principle we should give the driver the 
specifications of the danger and grant him the judgment as 
to the reactions appropriate to the circumstances. In other 
words, we should describe the situation and leave to him such 
decisions as, ‘‘Go Down In Second Gear.’’ People, generally, 
do not like the impartiality of those mechanical devices which 
replace intelligence. 

Instead of saying, ‘‘Dangerous Hill’’ or ‘‘Hill—Reduce 
Speed,’’ which are judgments on the part of someone who does 
not know owr automobile, we might say, ‘‘ Hill—5°’’ or ‘‘ Hill 
—10°.’’ After having experienced a few ten-degree vertical 
curves, correctly labeled, we would know what is to be done 
with our car hereafter on ten-degree hills! Ten-degree hills 
may be bad, very bad, or dangerous, and ‘‘require first gear,’’ 
depending on our machine, our driving habits, the weather, 
time of day, and so on. 

Cross-roads should be indicated in the same manner. Sup- 
pose a large sign tells us, ‘‘Cross Traffic—50 Miles Per Hour’’; 
we would sit up and take notice and treat the situation for the 
risk involved. 

There are many useful as well as useless signs. To all of 
these the driver, perforce, must pay attention for fear of not 
noting something essential. For example, one occasionally ob- 
serves on a main-traveled thoroughfare such signs as: ‘‘Trac- 
tors With Lugs Prohibited.’’ Now ten thousand persons per 
day, say, needs must look at that warning, while only the three 
hundred thousandth would have any temptation to drive a 
‘*tractor with lugs’’ on that pavement. 

In any survey of a locality from the viewpoint of accident 
hazards, the effectiveness of the signs might be tallied up on 
a score-card both for daylight and night driving by a total 
stranger to the community. He can see the faults to which 
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the people at home through long usage have become blinded. 
The community acts on its knowledge of the situation, and its 
knowledge may be misinformation. The stranger acts on 
what he thinks he observes. 

Our interviewees tell us that there is need for ‘‘rest zones’’ 
along major routes where the drowsy or over-tired individual 
who is aware of his driving untrustworthiness may stop to 
relax in safety. A fifteen-minute rest pause may restore 
almost normal proficiency for several hours of additional driv- 
ing. The servicing of the driver and occupants in addition 
to servicing the car is only imperfectly realized by oil com- 
panies. 

**Zones of reflection,’’ out of the line of traffic on all main 
roads, located at Y’s and important intersections, where judg- 
ments for future course of action are involved, such as examin- 
ing maps, would be an adjunct to safety. Turn-out zones in 
front of farm houses are necessary for school buses, mail 
carriers, and other deliverymen. 


MOTIVATING SAFETY 


We may effect many improvements in driving for which the 
driver himself is responsible. (a) By publicly encouraging 
him to refuse to get behind the wheel when he feels himself in- 
competent. The papers recently reported that in one city, 
upon eall, a policeman would come to drive home anyone who 
felt himself unfit to operate his car. We might wish such 
official attitudes were more frequent! Our interviewees feel 
that they are most dangerous when they are in a hurry, es- 
pecially going to and from work; sleepy; fatigued from con- 
tinuous driving; and intoxicated. (b) By selecting a driving 
period when hazards are at a minimum; traffic density less. 
(ce) By affording means for the driver to criticise the weakness 
of his fellow-men through the use of suggestion boxes placed in 
all service centers and first aid stations by the state highway 
department. Criticisms accruing to the license number would 
be used in a purely clinical fashion. (d) Compulsory exam- 
ination on a valid diagnostic test of all persons making their 
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first application for a driving license, and after every accident 
reported to the police, with clinical treatment, compulsory, if 
necessary. 

It would seem the better psychology, in accident-prevention 
programs, to emphasize proper driving habits; to encourage 
the periodic self-inspection of cars and of driving skills; to 
use reward rather than punishment or penalties; and, to soft- 
pedal gruesomeness and tragedy. A driver does not gain com- 
petence or develop mastery under the stress of fear and the 
conviction of error. It is apparent that safety needs to be 
sold to the public according to the same motivational recipe 
as any other commodity or service—for example, education. 


CONCLUSION 


The day of panaceas in handling the complex phases of the 
motor traffic problem is past. We are rapidly recognizing 
that an adequate solution will require the cooperative effort 
and unselfish service of many professions :—the auto designer, 
road builder, statistician, psychologist, legislator, judge, so- 
ciologist, health officer, publicist, and city planner, and the 
to-be-developed expert in national planning. 
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Nore: The following pages are part of a study which was initiated and 
continuously advised by Alexis Sommoripa of the DuPont Company. His 
comments are to be found at the end of this repori.—H. C. Linx. 


I. INTRODUCTORY 


HE following is based on a study undertaken by the Psy- 

chological Corporation at the instigation and expense of 

a commercial concern of rayon manufacturers. These 
sponsors were interested in learning what purely tactile-kin- 
aesthetic distinctions could be made between fabrics in general 
and specifically, between silks and rayons, and how these dis- 
tinguishable attributes influenced preferences. They were in- 
terested only in the response of women, representative of the 
fabric buying public. Weight was included along with the 
tactile attributes inasmuch as it plays an important part in 
the judgment of fabrics and could be perceived by blindfolded 
subjects. The results discussed in this paper are selected on 
the basis of their psychological interest. Those referring more 
specifically to the fabrics themselves are omitted. 

The usual study in ‘‘hedonie psychophysics’? employs a 
series of stimuli differing systematically with respect to 
one or more known variables. This procedure could not 

1 Term from Beebe-Center (1). 
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be employed in the present study for no such qualitative 
categories have been set up for the sense of touch so iar as the 
experimenters know. The range of tactile stimulation may be 
so wide as to defy such a classification or the study of the field 
may not yet have reached this stage of knowledge. It was nec- 
essary, therefore, for the experimenters to undertake a pre- 
liminary, explorative investigation on a few observers (O’s) 
before proceeding to work with a large number in order that 
they might learn to what extent the sensory elements involved 
could be systematized and in how far this would be necessary 
for uncovering the hedonic factors. 

In addition to this preliminary study in which 48 fabrics 
were presented to each of 6 O’s, the experimental procedure 
proper consisted of four series. It lasted about one hour with 
each O. The O’s all came to the room where the experiment 
was set up. In so far as the study dealt with touch responses, 
visual impressions were excluded by blindfolding the O’s. 
They were seated in a chair before a rod over which the vari- 
ous fabrics, all cut to the same size, were hung. 

The observers were a hundred women, distributed as equally 
as possible among the following (cross) categories: college and 
non-college ; low, middle, and high budget groups; and these 
age groups: below 20, 20-25, 25-30, 30-35, 35-45, and over 45. 

All the fabries used were chosen in collaboration with textile 
authorities. 

This paper deals with only one of the experimental series 
and its results, a detailed description of which follows. 


Comparison of Pairs 


The purpose of this series was to measure the relative prefer- 
ences for silks and rayons and to learn the reasons for such 
preferences. 

The materials consisted of ten pairs of fine, expensive fabrics 
with a silk and rayon member for each pair, matched as care- 
fully as possible in all attributes other than this one of fibre. 
The method f or choosing members of a pair was the following: 
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On the basis of the preliminary series, the experimenters set up 
groups of five fabrics which they deemed objectively similar. 
Five blindfolded O’s were asked which two out of the five 
fabrics were most similar. The two most often paired in this 
way were chosen for the final pair. In order of presentation 
the pairs were: medium crepe, velvet, triple sheer, satin, heavy 
erepe, taffeta, crepe, heavy sheer, flat print, and a fourth crepe. 

The procedure was as follows: Our preliminary observations 
had shown that O’s had difficulty in concentrating on their 
likes and dislikes in the motives for their preferences and that 
they would readily slip back into a mere description of the 
fabrics. In order to enforce the hedonic, evaluating attitude 
which we were interested in arousing, we inserted the pro- 
cedure of rating the fabrics for pleasantness prior to the O’s 
statement of preference. We had also found that so simple 
and direct an approach as asking an O why she liked a par- 
ticular fabric or attitude would result, in the great majority 
of cases, in the O being at a loss to answer. Our O’s were 
therefore presented with two fabrics and were asked to tell 
why they preferred one to the other. Such paired comparisons 
sharpened their attitude of observation, limited the scope of 
their comments, and provided pressure and purpose for their 
aesthetic processes. 





Preliminary Procedure 


In order to familiarize the O with the set-up, a preliminary 
presentation was made during which instructions were given 
for the rating scale to be used. The O was told to 
feel the fabric and give it a rating from one to five, such that 
‘fone’’ would represent indifference, ‘‘five’’ liking the fabric 
very much, and ‘‘two,’’ ‘‘three,’’ and ‘‘four,’’ the degrees of 
liking in between. If the O disliked the fabric she was to say 
so.* After rating, the O’s blindfold was removed and she was 
asked to feel and rate the fabric again while looking at it. 
The experimenter took this opportunity of demonstrating the 

* In view of the selection of fabrics this practically never occurred. 
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various movements of touch w be brought into use by the O; 
feeling the surface between two fingers, the long up and down 
sweeping movements, crushing, and weighing. If the O’s rat- 
ing changed after seeing the fabric, she was asked why. 


Pleasantness Ratings 


One member of the pair was presented to the O who was in- 
structed to feel of it and give it a rating. The second member 
was next presented with the same procedure. Silks and 
rayons were alternated as first members from pair to pair. 


Preferential Choices 


Then both fabrics were presented together and the O was 
asked for her preference. If an O could not choose between 
the two, she was not urged to; if she gave a choice, however, 
she was urged to give her reasons for it. All of the O’s remarks 
and any characteristic activity were entered on the record sheet. 

In the second series, six triplets of fabrics were presented, 
each consisting of fabrics representing three degrees of some 
one varying attribute. The O’s were asked to rank the triplet 
members with respect to the variable and to state which one 
they preferred. In the third series, seven fabrics were pre- 
sented and the O was asked to make a first, second, third, and 
last choice among them for a dress. In the fourth, the same 
seven fabrics were presented and the O was instructed to elimi- 
nate one fabric at a time, choosing the one which seemed most 
unlike all the others. In all cases the O’s were blindfolded. 


II. CLASSIFICATION OF TACTILE E..PERIENCES 


Rayon-Siuk Preferences 


One of the most important results from the point of view of 
the sponsors of the study was the relative popularity of the 
rayon and the silk fabrics. As this is of no psychological in- 
terest, we shall state it here in only the following summary 
figures: 
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*Average no. of choices favoring rayon .................. 53.6 
Average no. of choices favoring silk 0.0... 30.9 
Average no. of no choices 15.5 

* The average for all ten pairs. 


When the average number of choices for rayon was corrected 
so as to include the proper proportional amount of the number 
of no choices, it amounted to 64, which is to say, that for 
every hundred choices made, 64 were in favor of rayon and 
36 were in favor of silk. 


Analysis According to Content 


Each comment made was recorded, as was the number of 
times it appeared in connection with each fabric. Since all 
comments were given as reasons for a preference, they are all 
positive with respect to feeling tone. This is not only an un- 
wieldy body of data as it stands in itself but it is also meaning- 
less. To quote their totals: 285 for smooth, 154 for fine, 33 for 
rough, 354 for soft, ete., could lead to no significant results. 

The first difficulty in the way of interpreting and utilizing 
these data is, of course, the question as to the accuracy and 
reliability of the O’s reports. We do not know, e.g., whether 
the experience on one occasion reported as ‘‘fine’’ might on 
another be termed ‘‘silky.’’ ‘‘Silky’’ and ‘‘fine’’ are terms 
representing different shades of experience but they share a 
significant element of meaning in common. In order to ex- 
tract and emphasize this common factor, and cancel out the 
minor discrepancies, it is advisable to lump individual nuances 
into a concept larger than a collective term. This procedure 
is further justified by our evidence that a single attribute is 
rarely experienced as such and is rarely judged aesthetically 
by itself. (See below.) For meaningful conclusions, we 
should refer, therefore, to appropriate combinations of attri- 
butes. 

Proceeding along these lines of large concepts and configu- 
rations of attributes, we present a distinction which gradually 
became apparent from our O’s comments and which we were 
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able to check from several statistical approaches. It is a dis- 
tinction between two groups of subjective attributes which we 
have termed here the demanding and relaxing. This appela- 
tion is based on the consideration that ‘‘relaxing’’ attributes 
require the least expenditure of energy on the part of the O 
for their reception, whereas ‘‘demanding”’ by right of the phys- 
ical resistance they offer in the way of friction, or to pressure, 
ete., require a greater expenditure of energy for their recep- 
tion. These terms, hereafter referred to as D and X for ‘‘de- 
manding’’ and ‘‘relaxing’’ respectively, will become clear and 
ean best be defined by listing the terms subsumed under each. 
For this classification all comments with the exception of the 
kinaesthetic have been included. Along with the tactile it in- 
cludes terms descriptive of feeling tones and ‘‘character,’’ as 
we are not so much concerned here with classifying textile 
attributes but with differentiation between two types of pleas- 
antness in tactile experiences. 

We understand the term ‘‘relaxing’’ to apply to the follow- 
ing quoted comments: 


smooth, silky 

fine, finer quality 

even, threads don’t stand out so much, even in the nap, 
closer texture 

soft, pliable, melts in your hands, clings more (which sug- 
gests that I should think it would be finer) 

sheer, thin 

more appealing, more pleasing, more comfortable 

goes with delicacy, caress, frivolous, gossamer, airy, lux- 
urious, gentler 


We understand the term ‘‘demanding’’ to apply to the fol- 
lowing: 


rougher, crepier, not quite so satiny, not quite so slippery, 
doesn’t slip, a little more woolish, not so shiny 

strong grain, looser weave, more firmly woven, coarser 
weave 

stiffer, spring to it, more crisp, more resistance 

more elastic 
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firmer, stronger 
thicker, more substantial, more body 


wear longer 

more noise 

more character, not neither-nor, more interesting 
doesn’t try to be something it isn’t 

don’t like silks 


Frequency of H-L and X-D Attributes 

The first justification for the X—D classification lies in the 
fact that it was possible to attribute to most of the reasons for 
preference either a relaxing or a demanding attribute. Only 
in 5.7 per cent of all the choices were comments made which 
forced us to register the choice as one implying both relaxing 
and demanding experiences. Comments for weight were held 
separately. We can, therefore, list the reasons for preference 
under the following heads: the relaxing choices (X), the de- 
manding choices (D), their combination (XD) ; likewise the 
heavy (H) and the light (L) weight choices. These are found 
in Table I. 


TABLE I 
Quantitative Distribution of Nature of Preferences* 














x 600 
D (emanating) 181 
H (Heavy) 127 
L (Light) 158 








* In 15.5% of the cases there was no choice and hence no comment, this 
table covers the remainder of the cases; there is overlapping in that one 
choice could depend upon both H-L and X-D comments, and where the 
choice was of an XD nature, it was counted twice, once as X and once as D. 


From these figures, it is obvious that relaxing experiences are 

by far the most frequent reasons for fabric preferences, these 

being more than four times as numerous as the demanding. 
H-L and X-D Preferences and Rayon-Silk Differentiation 


The question arises whether the nature of the preferences 
bears any relation to the quality of the fibre of the fabric. 
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To take the weight preferences first, we may state that the 
actual number of times weight was cited as a reason for prefer- 
ence was relatively the same for rayons and silks, 160 and 125 
respectively. When the weight comments are divided into 
heavy and light, however, it becomes apparent that silks are 
chosen relatively more often because of their lightness, rayons 
because of their heaviness. This distribution is expressed in 
percentages in Table 2. The difference is quite striking nu- 


TABLE II 
Distribution of H-L Preferences for Rayons and Silks 








RAYONS SILKS BOTH 
HEAVY ceeeccnnne 62% 22% 45% 
SO i 38% 78% 55% 
I ihc! 100% 100% 100% 





merically but from our limited data it is impossible to tell 
whether this is a true difference intrinsically determined by 
the nature of the two fibres or merely a difference determined 
by the sampling of these fibres as used in our study. 

The distribution of X—D preferences according to rayons 
and silks is given in percentages in Table III. 


TABLE Ill 
Distribution of X-D Preferences for Rayons and Silks 








RAYONS SILKS BOTH 
X (Relaxing) .... 86% 74% 81% 
D (Demanding). 14% 26% 19% 
Total vec 100% 100% 100% 





For both rayons and silks the relaxing attributes are given far 
more frequently as reasons for preference, but, relatively, these 
occur slightly more frequently for rayons than for silks. 

These figures represent, of course, the average for all pairs. 
Much more distinct but antagonistic differences between the 
rayons and silks are brought out in selected pairs. In pairs 
I, X, and IX, the medium crepes, light crepes, and flats, re- 
spectively, the prevalence of relaxing reasons for the rayons 
are as distinct as that of demanding for the silks: 
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RAYONS SILKS BOTH 
| Bl ow eae 97% 33% 84% 
CR a 8% 67% 16% 
Total .......... 100% 100% 100% 





Three other pairs—II, VI, and V, the velvets, taffetas, and 
heavy crepes respectively—yield the reverse distributions. 
Here the vast majority of relaxing sensations are attributed to 
the silks: 








RAYONS SILKS BOTH 
ab denirmaion 60% 93% 80% 
|: RET Se 40% 7% 30% 
So ee 100% 100% 100% 





X-D Preferences and Fabrice Types 


The X-D preference distribution may be considered by com- 
paring the relative amount of X and D reasons given in the 
choices for each fabric pair. This is most easily expressed in 
terms of a ratio which would indicate the number of D choices 
for every hundred X choices made for each pair as shown in 
Table IV. 








TABLE IV 
D/X Ratios (The Number of D Choices for Every 100 X Choices) 
PAIR NUMBER FABRIC RATIO 
jE Flat prints 14.0 
wat wuieinien a 14.2 
onmentane um crepes 17.5 
_ ae. Medium crepes 22.2 
~ seeindids Satins 23.6 
Sa eT EE, Light crepes 25.2 
| Ee Triple sheers 27.8 
, | wn Taffetas 37.6 
TY nahisihcites Heavy crepes 41.0 
WHEE, ccintsitan Heavy crepes 44.5 





A consideration of these figures together with that of the 
objective features of the fabrics involved leads us to the fol- 
lowing tentative statement. There are some indications that 
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predilection for demanding attributes increases with the objec- 
tive degree of non-soft and non-smooth features of the fabrics 
under comparison. Referring to the above table of D/X ratios 
we find that the velvets and flat prints yield the lowest index, 
14. Objectively these fabrics are probably the softest and 
smoothest of all those used in the study. At the other end, 
the heavy sheers and the heavy crepes yield the relatively high 
indexes, 44.5 and 41. According to this bypothesis, then, an 
objective increase in the demanding quality in two fabrics 
brings about a relative increase in the number of demanding 
attributes given for preference. (See Aesthetic Considera- 
tions below). 


Distribution of X-D Attributes According to Qualitative 
Dimensions 

In the face of great difficulty in classifying the tactile com- 
ments as such, we used the data from the Preliminary Series 
to set up the following two-fold division in which the touch 
activity of the O presents criteria as well as the descriptive, 
tactile comments reported. 

Surface attributes: Those attributes which are perceived by 
moving the hand along the surface with a sliding movement or 
by feeling the fabric between the fingers. This includes the 
larger sub-heads of rough and smooth: weave and thread dis- 
tinctions which may be detected in this way, chiefly fine and 
coarse; surface temperature ; and comments on the nap. 

Three-dimensional attributes of depth as over against sur- 
face: those attributes which are perceived by crushing and 
folding the material (1.e., gathering into folds). Its subheads 
are the various types of resistance the material can offer, such 
as softness and stiffness ; firmness, strength, elasticity, clinging 
character ; thickness, body, and their opposites. 

The two-fold classification into surface and depth dimen- 
sions has its emphasis on the sensory qualities involved and 
henee tends toward the objective. The distinction between 
relaxing and demanding attributes has its «mphasis on respon- 
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sive qualities and hence tends toward the subjective. It is 
interesting to note how these qualities are distributed with 
reference to one another. Table V gives the figures for the 








TABLE V 
Number of X and D Comments for Surface and Depth Dimensions 
QUALITATIVE DIMENSION x D TOTAL 
Ee het 439 44 483 
cells seal ie 370 121 491 
| BRS 809 165 974 





number of comments of relaxing and demanding nature made 
with respect to surface and depth characteristics. 

It is apparent that the demanding comments refer chiefly to 
depth characteristics: resilient, firm, ete. Pleasantness associ- 
ated with demanding attributes in the surface category is rare ; 
there is almost no enjoyment reporied for roughness.’ 


III. TACTILE EXPERIENCES IN THEIR MUTUAL 
INTERRELATIONS 


One of the most interesting results of the study was the 
limitation to analysis soon encountered when dealing with the 
tactile experiences.* The question of our starting point was, 
just what about a fabric is liked and just what is disliked? 
The answer to questions of this nature should be in terms of 
elements but we were unable to determine these as such, let 
alone set up a hedonic hierarchy among them. 

We found that judgments of elements were so influenced by 
the totality of experience in which they occurred that a con- 
sideration of the one without the other was meaningless. We 

1 Our use of the terms—objective and subjective—does not coincide with 
Katz’s. (2) According to him, tactile perceptions are objective when 
localized in the environment; they are subjective when localized within 
the 0. In this sense, all our categories are objective. 

2 Major found stiffness, roughness, and coarseness to be unpleasant ; soft- 
ness and smoothness, pleasant; fineness, thickness, and thinness, vari- 
able (3). 

* This section utilizes the material from the preliminary experiments in 
addition to that from the paired comparisons. 
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ean divide the data with respect to this point into two groups: 
the first where the larger frame of reference for the judgment 
is the configuration of what is sensorially given; the second 
where the larger frame of reference includes the O’s related 
experiences, i.¢., cognitive factors in addition to those directly 
given by the stimulus. 


The Influence of the Tactile Configuration 


To begin with the simplest case of purely tactile judgments, 
we should expect the most elementary statements to be of the 
order ‘‘this is rough,’’ or ‘‘this is smooth.’’ Such remarks 
were made by some O’s, though rarely, and usually where 
there was a lack of vocabulary to the extent that the O, herself, 
apologized for it. So far as we can judge, our O’s did not as 
a general thing receive an impression of roughness per se, but 
immediately perceived the roughness as being one of fibre or of 
a recurring pattern in the weave, or as of crepiness, or as of 
imperfections in the fabric’s finish. In other words, their ex- 


periences were not reported as varying degrees of a tactile 
quality but as characteristics of a fabric. This was brought out 
even more clearly when the O’s blindfold was removed (Pre- 
liminary Series I) and visual data added their influence to 
that of the total tactile-kinaesthetic configuration. Although 
the objective roughness of the fabric was the same, roughness 
judgments were changed as follows: 


**Not so rough this way’’ 
**More definite roughness this way’’ 
‘When I didn’t see the material I felt too many knots’’ 


Often O’s will mention two or more attributes in combina- 
tion. It is not only that attributes are paired in the O’s re- 
ports, but that the attribute seems to be experienced as a func- 
tion of the combination in which it occurs. Occasionally, two 
members of such a combination will become confused, one with 
the other, as in the following examples for thickness and 
weight. 
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‘*The heaviness isn’t the thickness, it’s the weight’’ 

‘*Quite heavy—not the weight, but the thickness’’ 

“Fairly —_ and graceful though rot actually light in 
weig ” 


The following quotations illustrate the strong interaction in 
combinations of weight with extreme smoothness, 


**It gives the impression of being heavy because the sur- 
face is not so smooth’’ 

‘*Fabric $15 is light . . . no, maybe in actual weight $12 
is lighter, but I suppose $15 is so smooth it feels 
lighter’’ 

‘*Feels either rougher or heavier’’ 


The same influence is at work in preferential judgments, 
possibly to a greater extent. Often O’s expressed themselves 
as taking a general stand toward a certain attribute: ‘‘I like 
roughness’’ or ‘‘I favor soft materials,’’ ete. But even O’s 
with expressed, pronounced tendencies seldom show the ex- 
pected consistency in their judgments: the greatest adherent 
of softness may none-the-less prefer the stiffer of two taffetas, 
or the lover of roughness may prefer the smoother of two 
satins. It seems impossible to maintain a consistent attitude 
toward any one separate attribute because of our observation 
already cited, that no one attribute is a discretely given unit, 
but appears always in combination with others to make up a 
certain type of fabric. O’s sometimes gave spontaneous ex- 
pressions to their inconsistencies, qualifying their likes or dis- 
likes by adding, “‘for this type of fabric.’’ 


“In ws type of material, I don’t seem to like them so 
80 9? 

‘*Lighter, and for that type of material should be light’’ 

‘‘Has a more satiny finish and though I disliked satin 
before, I like the finish in this kind of material.’’ 


We may summarize these observations by saying that there 
was no specificity of judgment with regard to single attributes. 
In the case of the preferential judgments, this is strikingly 
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comparable to what von Allesch found in the aesthetics of 
eolor (4). 


The Influence of Cognitive Factors 


In many cases it was obvious that the feeling tone was not 
directly given with the tactile contact but was significantly 
influenced by factors of experience. 

The most frequent of these factors is the id-ntification of 
the fabric, by which is meant, strictly speaking, the O’s ability 
to name the fabric. Being able to name a fabric seemed to 
imply also that the O could place the fabric with regard to its 
appearance and with regard to a specific purpose which it fills 
in the broad field of garments. 

The réle of identification is clearly indicated in the follow- 
ing examples which show the change of the O’s liking for a 
fabric where everything else remains constant and only the 
identification is added. 


(O asked on second visit to ‘‘see’’ a certain fabric again) 
‘‘This may be gingham. If it is a gingham I can see 
it. I like it much better’’ 

(O was asked: ‘‘Would you like this for yourself?’’) 
‘“Well, I’m trying to decide. If it’s wool, I would; 
if it’s silk, I wouldn’t’’ 

In our preliminary procedure, more than half the O’s gave a 
different rating upon seeing the linen. Of these, sixteen re- 
ferred to no attribute outside the tactile field beyond the iden- 
tification of the fabric; seven raised their ratings simply be- 
cause they now recognized it to be linen, and six raised their 
ratings because they saw some specific use for the fabric. 
Very closely linked with the factor of identification, and 
according to our assumption, part of it, is that of purposeful- 
ness. Many individuals were incapable of making a purely 
aesthetic judgment and refused to compare fabrics as such 
without knowing the purpose for which they were intended. 
This attitude was fairly consistently shown in several cases 
and seemed to be a function of a highly practical type of per- 
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sonality. However, even the more aesthetically inclined O’s 
were occasionally blocked in giving a hedonic evaluation when 
they could not place the fabric in this respect. To begin with, 
many O’s replied to our first question ‘‘ How do you like it ?’’— 
“*Tt all depends what for ;’’ or ‘‘ For what purpose?’’ 


**Don’t like it because I can’t think of any use for it’’ 


(O rejected a fabric) ‘‘ . . . chiefly because I just can’t 
pad it and that gives me an awfully unpleasant 
ee. ” wd 


Another factor which we assume to be included in identifica- 
tion is that of appearance. The way a fabric feels and the 
way it looks seem to be inextricably connected. Even the 
comments of our four supplementary blind subjects bear this 
out. They speak continually of ‘‘seeing’’ the fabric: 


**May I see them together?’’ 
**Some people like black satin but I don’t”’ 


**T always think of them in terms of durability and the 
way they would look”’ 


Other O’s are quoted: 


**T get the idea it has a glossy finish’’ 
‘*Women see through their fingers. I’m afraid I rank 
things according to colors I have in my mind’s eye’”’ 
“When I feel a thing, I see it walking down the street?’ 
‘*Distinetly gives the feeling that it’s shiny . 
‘When I think how it would look, I’m not od with 
it because it is just a plain weave” 


Although we asked our O’s for no introspective reports, we 
have sufficient evidence in our data to suggest the underlying 
processes for judgments such as those mentioned above. They 
may possibly be best described by borrowing the phrase ‘‘cate- 
gorical imperative,’’ and are analyzed as follows. Once a fabric 
is perceived as such, it is classed in a category either in the sense 
of a tactile-kinaesthetic configuration or in the further sense of 
‘*identification.’’ This type then, in turn, makes certain de- 
mands upon the individual attributes which go to make it up, 
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such that the O judges the attributes according to the way in 
which they measure up to the standards of the type. In other 
words, the O’s experience a compulsion arising from recognition 
of the whole which affects their judgments of the parts—hence 
the phrase ‘‘categorical imperative.’’ The following examples 
are to the point: 


**More body, heavier, rougher—the way it should be in 
character’’ 


‘*More what taffeta should be in flexibility and lightness’’ 


‘‘Rough to the touch. (Do you like that?) No, not ina 
silk 


‘**This would be a heavy chiffon but a light crepe.’’ 


In this type of comment, of which we had a great number, two 
factors were constantly stressed: one, the relativity of judg- 
ments of individual attributes as the fabrics differ; and two, 
the hortatory character of judgments according to which things 
are or are not as they should be. 

An interesting question which arises in this connection, and 
to which we have no answer, is whether this tendency origi- 
nates in actual compulsions of the sensory field or in experi- 


ence; further, what may the relative importance of these two 
sources be? 


Aesthetic Considerations 


Though the nature of our results precludes the possibility 
of establishing a hedonic hierarchy of attributes, they point to 
general hedonic principles which apply to the grouping of at- 
tributes. Two quite different principles for combining ele- 
ments pr<~e of aesthetic value. They are best described by a 
comparison with the way in which colors may be combined so 
as to bring about pleasant effects. The first of these is by com- 
bining blending tones and achieving a harmony; the second is 
by contrasting tones and achieving a balance. 

In order to define blending and contrasting tones in the field 
of fabric touch, we shall use our original classification of relax- 
ing and demanding attributes. Expressing this classification 
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in aesthetic rather than sensory terms, we should restate it as 
follows: Under relaximg are grouped all those characteristics 
which make a more direct aesthetic appeal and which immedi- 
ately and naively evoke a pleasant response, such as smooth- 
ness, softness, lightness, sheerness, fineness, and delicacy in 
general. Under demanding are grouped all those character- 
istics which, in all probability, depend upon a certain sophisti- 
cation, a basis of experience to evoke a pleasant response and 
are, therefore, not directly judged by aesthetic criteria, such 
as roughness, resistance to crushing, heaviness, thickness, 
coarseness, and genuine sturdy qualities in general. We con- 
sider blending attributes those which belong to the same cate- 
gory, with reference to relaxing and demanding, and contrast- 
ing attributes those which belong to different categories. 

According to the two principles, pleasant fabric effects can 
be achieved firstly by combining all relaxing elements or all 
demanding elements; secondly by combining certain demand- 
ing with certain relaxing elements in a balanced relationship. 
Further, it would seem that, with all fabrics rated along one 
axis having the most relaxing at one extreme and the most de- 
manding at the other, the blending principle is most effective 
when applied to fabrics toward either end, and the contrasting 
principle when applied to fabrics in the middle section of the 
scale. In other words, where e fabric is endowed with relax- 
ing attributes to such an extent that the majority of indi- 
viduals feeling it, place the fabric as a whole in the relaxing 
category, the more it possesses of these characteristics the 
better. (Compare Table IV and discussion above.) A chiffon 
is liked not only because it is smooth and soft and light, but 
also because it is limp, fragile, bodyless, will fly away in the 
wind, ete.—the very characteristics which would make another 
fabric disliked. On the other hand, a heavy, thick, rough, 
coarse fabric is liked, when it is liked at all, simply because 
these attributes are all in keeping with one another. 


‘*A thing as thin as this shouldn’t weigh so much... 
should float more’’ 
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**In a light-weight fabric, I prefer fine weaves, finer 
threads, finely woven together’’ 
Bear swd and more definite. If it is rough, I like it real 
ug: 
‘*A cotton, I think. I like it. I like rough cottons and 
wools. It’s heavy .. . it’s roughness would look 
nice . . . the weave itself is coarser”’ 


Effective as the principle of harmony proves, too much 
blending at either extreme is likely to be unpleasant, although 
not equally unpleasant for the relaxing and demanding ends. 
Most everyone would reject a favric which synthesized all de- 
manding attributes to a marked degree. Such a fabric would 
approximate burlap. If, in accordance with the principles of 
contrast, one factor is changed whereby softness is substituted 
for stiffness, the synthesiz . fabric would resemble a scratchy 
tweed and would probably find some admirers. 


**Kind of scratchy, but all right for tweeds’’ 


Should we go a step further and subtract the scratchy element 
leaving the surface still rough, the weave coarse, and the fabric 
heavy, we should arrive at something like a homespun and that 
would undoubtedly have a pleasant appeal for many O’s. 

Fewer O’s would object to a synthetic fabric combining all 
relaxing attributes although, theoretically, such a tactile ex- 
perience would correspond to a gastronomic experience—too 
sweet or too rich. 

The following selection of comments further shows the ten- 
dency for balancing the demanding with the relaxing elements 
along the middle range of the scale. 


‘Not much body but it doesn’t matter for this type of 
material because it’s firm enough not to be flimsy’’ 

‘*T think I like it because it feels both soft and firm at the 
same time’’ 

‘‘Rather soft and still has that springiness. Sort of 
rough to the surface but combined with softness 
which makes it more pleasant’’ 

‘‘The surface is smooth but still has irregularities that 
make it interesting to feel and gives you a contrast 
when you feel it’’ 
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**Sort of silky roughness which I think is a nice feeling’’ 
**Nice dainty rough finish’’ 

Again in connection with these aesthetic considerations the 
question arises as to the relative importance of experience. 
Is appreciation for the demanding end of the scale entirely or 
in great part learned? Would extremely naive O’s show 
preference for fabrics ‘‘blended’’ out of all relaxing attri- 
butes?* Would children or men show a difference in prefer- 
ences from those shown by our women O’s? The results of 
further experimentation are needed before these questions can 
be answered.* 


IV. RELIABILITY 


Chance Factors Influencing Judgments 


We must assume that every choice is the resultant of two 
forces: a constant factor of the O’s taste, and chance factors 
in the present situation. We can estimate the relative impor- 
tance of these factors by the use of certain controls which con- 
sist in repeating choices to see what part of them remains 
constant. We devised several checks which we used occasion- 
ally and with a part of our 0’s. 

The most striking piece of evidence for the constancy of the 
group judgment is the similarity of the order of preference 
for the fabrics which were used both in the comparisons of 
pairs and one of our subsequent series. In the first, the order 
is obtained by the average ratings given the fabrics. In the 
second, where the O was given 7 fabrics to choose between for 
first, second, third, and last choices, the order is obtained by 
the average choice assigned to each fabric. In other words, the 
first order is one of rating, in which individual items are rated 
in accordance with a fixed scale; the second order is one of 

8 We found no relation between relaxing or demanding preferences and 
the economic, educational, or age status of our O’s, 

4A comparison is suggested in the field of music with Moore’s genetic 


theory of consonance, according to which the appreciation of dissonance 
increases with sophistication (5). 
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TABLE VI 
Comparison of Preferences for Fabrics in Series I and II 
SERIES I SERIES ll 
FABRICS AvEnses 8 RATING AVERAGE RANKING 
BENE A 4.66 2.45 
4.32 3.67 
3.96 4.00 
3.28 4.87 
3.87 5.17 








ranking, in which individual items are ranked in comparison 
with one another. These figures are presented in Table VI 
and show the identical order of fabrics for the fabrics in these 
two differing set-ups, spaced approximately forty-five minutes 
apart in point of time. 

A similar relationship between rating and comparative 
choices is found in the results of the comparisons alone. In gen- 
eral, the higher the average rating for a fabric by all the O’s, 
the greater was the percentage of choice for the fabric. In 
Table VII, the order for the ratings is not based on the actual 
































TABLE VII 
Comparison of Rayon Ratings and Choices 
ER 
FABRIC yowety ‘oF cHorcE. 
Medium crepe To accccccccscnennne 1 2 
Light crepe 2 1 
Satin 3 4.5 
Flat print 4 3 
Heavy sheer 5 6 
— gpk EN 6 4.5 
eavy crepe 7 9 
Thin sheer 8 8 
Taffeta 9 7 
Velvet 10 10 





ratings but on the difference in ratings between the two mem- 
bers of the pair, beginning with the greatest differences in 
favor of the rayon and ending with the greatest difference in 
its disfavor. 

For 31 O’s the first pair of fabrics was presented again at 
the end of the series with the same instructions as for any 
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other pair. This repetition took place approximately after a 
lapse of half an hour. The ratings given the fabrics on the 
first and on the repeated presentation, shown in Table VIII, 








TABLDE VIII 
Ratings for Pair I on First and Repeated Presentation 
RAYON SILKE 
First presentation. .............. 3.7 2.98 
Repeated presentation ...... 3.75 3.08 





are practically identical and demonstrated the constancy of 
the group judgment. 

The difference in choices made on the first and repeated 
presentations of the same pair is also an indication of relia- 
bility. Of the 31 O’s, 24 chose rayon on the first, and 23 chose 
rayon on the repeated presentation. 

In the cases of 50 O’s a pair of identical fabrics, i.e., two 
pieces of the same cloth, was presented with the same pro- 
cedure accorded the other pairs in Series I. It was inserted 
between pairs VIII and IX. The fabric was a wool serge— 
purposely different in fibre and character from the fabrics 
properly included in Series I. The subjects made the follow- 
ing judgments: 





Preference for Piece De accccceccecccoonseseneeseee 13 26% 
Preference for Piece 2 .ccccecccccsocseenene 10 20% 
No Preference 27 54% 








The average number of ‘‘no preference’’ judgments for all the 
other pairs is 16.3 or 16.6 per cent with a range from 2 per 
cent to 25 per cent. It is, therefore, readily apparent that the 
identical pair yielded a vastly greater number of ‘‘no prefer- 
ence.”’ 

With reference to chance factors which may alter judgments 
from one repetition to another, we should like to point to the 
time factor as being of psychological interest. Apparently 
it has an influence on the data, lessening the number of com- 
ments made and increasing the number of indecisions, +.e., 
eases of no preferences the later a pair is presented. There is a 











THE TACTILE-KINAESTHETIC PERCEPTION 219 


rank correlation of .55 between the amount of comments 
made on a pair of fabrics and the presentation rank of that pair 
in the series. Perhaps the effect of fatigue (or boredom or sati- 
ation) is' better shown by the increase in the number of inde- 
cisions with time. There is a rank correlation of .77 between the 
number of indecisions and the presentation rank of the pair in 
the series. Of course, this figure is necessarily connected with 
that just given for, obviously, the more indecisions, the less 
reasons for choices. 


Judgments as Expressions of Personal Tendencies 


The question can be asked to what extent the choices are 
controlled by the nature of the fabric and to what extent sub- 
jects have definite preference, as e.g., for light fabries or for 
rayon, offered for choice. The answer to this question lies in 
the following analysis: 

One thousand choices were made by the 100 O’s on the 
ten pairs. If 160 of those choices were, for instance, moti- 
vated by a certain comment then the probability of such a 
comment is .16 under the conditions of this experiment. With 
the help of the binomial formula, it can be computed what 
chance distribution of these comments among the O’s should 
be expected. The following table shows in its first line that 
for a probability .16, about seventeen subjects should make 
no comment of this type, thirty-three should make one such 
comment, twenty-seven should make two, and so on. 


TABLE Ix 
Number of L Comments, p= .16 
0 =e 4 5 6 7 #%§S& TOTAL 


Theoretical Dis. ............... 17 33 29 15 5 1 0 0 0 = 100 
Actual Dis. —............. > a wm se 8 4 2S a Ow 











The second line of the table gives the actual distribution of 
L comments in our experiment. Thirty O’s chose the fabric 
because it is light, twenty-five chose one, sixteen chose two, 
and so on. The table shows that the number of people who 








ace ee 
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made no L comment or who made four or more comments is 
much greater than should be expected by chance. 

In compensation of that, the number of O’s making an aver- 
age amount of comments is smaller than chance would let us 
expect. It is, therefore, justifiable to say that there exists a 
definite personal tendency for choosing or not choosing a fabric 
because it is light. The subjects are inclined to make either 
no L comments at all, or to make them rather frequently. 

In the same way it can be shown that the selection of fabrics 
on the ground of their being heavy or having demanding quali- 
ties (smooth, soft, etc.) is partly due to ‘‘personal tendency.”’ 
By that is meant here again that the distribution of the num- 
ber of such comments per O is beyond any reasonable chance 
different from the theoretical distribution which one might 
expect on the ground of the average probability of such choices.* 

As a further example, the actual distribution of X comments 
is compared with the chance distribution for a probable #6, 
600 choices out of a thousand having been motivated by a pref- 
erence for relaxing attributes. 


TABLE X 
Number of X Comments, p= .60 
e. £9 OS 5  Bi aw ae ee | Se 


Theoretical Dis.. 0 ©O 1 4 11 20 25 22 12 4 1 100 
MEE. Crt irmiuinwttee 8 “ws 











Again the number of people making less than four or more 
than eight comments is much greater than should be expected 
by chance and has to be accounted for by an assumed tendency 
to prefer or not to prefer X qualities different for different 
groups of people. 

It was especially interesting to test if preferences for rayon 
are, themselves, a personal tendency in the statistical sense 
used so far,—in other words if there is something like a 
rayony quality of which the O would either be particularly 


5 The x? test for goodness of fit shows that our actual distribution of 
comments deviates from the theoretical distribution far beyond any reason- 


able chance probability. 
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fond or the opposite. The probability of a rayon choice is, 
as we have seen, .54. For such a probability, the distribution 
of choices to be expected is given in the first line of the follow- 
ing table, The second line gives the actual distribution of the 
rayon choices. It is easy to see how little :he two distributions 
differ. Therefore, there is no ‘‘rayony’’ quality in the sense 


that there is something like a demanding and relaxing quality 
in a fabric.*® 


TABLE XI 
Number of Rayon Choices, p= .54 
 &  . <6 > Sa ee oe 


Theoretical Distribution 0 0 3 8 17 24 28 16 7 2 O 
Rayon Choices .......... 0 1 6 iL 12 2 2128 4 0 











In spite of the fact that we cannot find, statistically, any 
personal tendency to perceive and prefer rayony quality, the 
subjects have a very definite rational attitude. Although we 
found that ~arkedly more rayon fabrics were selected than 
silk fabrics, 61 per cent of the subjects declared upon ques- 
tioning that they disliked rayon and only 14 per cent: liked it. 
A further test showed that the correlation between attitude 
and choice is exactly zero. 


SUMMARY 


1. A series of paired comparisons, consisting of 10 pairs 
with a silk and a rayon member each, was presented to 100 
blindfolded women O’s. 


6 For readers not trained in this type of analysis, it should be pointed 
out that the question of an especially great or an especially small tendency 
of an individual to select rayon fabrics would be independent of the aver- 
age amount of rayon choices in the whole group. We found a definite 
preference for rayon in the whole group but not personal tendency beyond 
that in single individuals. It could as well have been that a group prefer- 
ence for silk goes together with the personal tendency toward ‘‘rayony’’ 
choices. Any combination of a personal tendency and a group preference 


is possible. For the theory of Lexis underlying this analysis see the book of 
Rietz (6). 
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2. It was found that the rayon member was preferred in 
64 of all the choices. 

3. Sixty-four per cent of the O’s gave the same preferences 
on repetition after half an hour; the judgment of the group 
remained practically constant. 

4. For purposes of systematization it appeared best to 
classify tactile attributes according to two qualitative dimen- 
sions, surface and depth. 

5. All our theoretical conclusions must be stated in terms of 
combinations of attributes rather than single attributes, inas- 
much as the latter were rarely experienced and reported as 
such. 

6. There is no specificity of judgment, either tactile or 
hedonic, with respect to any one attribute; all judgments are 
influenced by the configuration which goes to make up the 
fabric and any cognitive factor which may be connected with 
it through experience. 

7. There is clear indication for two types of pleasantness in 
tactile experiences which we have termed the relaxing and the 
demanding. 

8. Pleasantness in a fabric may be achieved either by blend- 
ing or by contrasting attributes. 

9. The reliability of the judgments for the whole group of 
O’s tested repeatedly is high. 

10. Applying a statistical test upon the distribution of com- 
ments they turn out not to follow a chance distribution. One 
has to assume, therefore, that the probability of choices is 
different for different groups of O’s. There seems to be per- 
sonal tendencies in the field of tactile preferences but nothing 
can be said so far on their nature or origin. 
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COMMENT BY MR. ALEXIS SOMMARIPA, DU PONT REPRESENTATIVE, 
UNDER WHOSE DIRECTION THIS INVESTIGATION WAS MADE. 


It is well known that the making of textiles occupies about 
25 percent of all people engaged in manufacturing. The value 
of textile products, even in 1933, was about $5,000,000,000. 

There is no question that among the buying motives for tex- 
tiles, the pleasantness to the touch plays a very important role. 
No man or woman, probably, would buy a garment without first 
putting a hand on it. Yet, notwithstanding the magnitude of 
the textile business or the importance of touch, there is prac- 
tically no concrete information on the subject. It is true that 
in designing fabrics or garments, a great deal of attention is 
paid by the trade people to the ‘‘hand’’ of the cloths. But 
there are no clear-cut criteria established. 

In the production of synthetic yarns and fabrics, the manu- 
facurers can modify their products with regard to the resultant 
touch. It was logical, therefore, for rayon people to try to get 
some knowledge as to the preference of the consumers for 
fabrics having different types of ‘‘hands.’’ The study carried 
out by Doctors Lazarsfeld and Ripin for the Du Pont Company 
has been a pioneering one. It is of interest that all through 
the study, they have reported a tremendous liking on the part 
of the subjects toward a type of rayon fabric which was made 
for the first time and a dislike for another competitive fabric. 
Since then, the judgment of the few people was confirmed by 
the country at large. The 10-yard sample has grown into a 
consumption of 115,000,000 yards during 1936, displacing the 
disliked competitive product. 

The study demonstrated the possibilities of investigations of 
consumer reactions to the sense of touch. It has shown, how- 
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ever, that like any other scientific investigation, it is essential 
to make comparisons between the items which have preferably 
only one variable. On the other hand, it has also been shown 
that the preference for the touch of a fabric depends upon other 
composite factors, such as its use, weight, and appearance. The 
study seemed to have indicated that, at a given period, the 
reactions of a group of consumers to certain criteria are quite 
similar. I think, however, that in the course of many years, 
some of the sensations that are considered agreeable will be 
considered disagreeable, depending upon the general living 
conditions and mental attitudes. 











THE FACTOR OF MECHANICAL ARRANGE- 
MENT AND TYPOGRAPHY IN 
QUESTIONNAIRES 


HERBERT A. TOOPS 
Ohio State University 


HE common tendency in the construction of question- 
naires is to weight heavily the demands of good rhetoric 
and good printers’ conventions, add to that an abbre- 

viated and stilted type of English, and call the result a good 
job. 

In the construction of many questionnaires and blank forms 
we have come to the general conclusion that a questionnaire 
most hopefully and most heipfully is to be viewed in its light 
of being a stimulus for securing a certain end result, thus 
necessitating the presupposition that everything should be 
rigidly subordinated to that end. Accordingly, we no longer 
hesitate to use redundancy, for example, if only that will 
promise to make our questions more clear to the respondent; 
we likewise conclude that the rules of rhetoric are important 
in questionnaire construction only insofar as their use or their 
appropriate disregard leads to a better understanding of our 
intent on the part of the recipient ; and, when printing a ques- 
tionnaire we fight an eternal warfare with the printer and 
particularly the compositor, thus earning no doubt, by our dis- 
regard of his most sacred conventions, his haughty contempt. 
In addition to all of these sins recently in the construction of 
a personnel form, the answers to which were to be read by 
three departmental members for upwards of some one hundred 
candidates annually, we acquired a new ‘‘vice’’ which prom- 
ises to be so useful that we here bring it to the attention of 
others who may be interested. 
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The matter best may be illustrated, perhaps, by taking the 
reader through the ‘‘thinking steps’’ in the evolution of the 
new technique. We were in the process of revising a depart- 
mental personnel form, an application blank which all appli- 
cants for assistantships, fellowships, scholarships and instruc- 
torships in the Department of Psychology at the Ohio State 
University annually fill out as a preliminary to being con- 
sidered as applicants.* In this form, Section 8 dealt with 
‘‘Organizing and Executive Ability.’’ The original questions, 
as printed in the first edition, are shown in Fig. 1. 


FIGURE 1 


The Original Four Questions and Their Arrangement 
1, What projects, clubs, and societies have you organized? 





2. What projects, clubs, and societies have you managed? 





3. What positions involving executive responsibility have you held? 





4. Give any other evidence of your executive ability (e.g., executive ex- 
perience in business). 





The questions being somewhat inadequate to call forth all of 
the possible responses of the applicant in regard to his organ- 
izing and executive ability, it was decided to add additional 
questions, with the result that in conference the following 
questions were propounded :— 


1. hala is the most important responsibility you have ever 
? 
2. How many people have you supervised simultaneously and 
successfully ? 
3. Have you ever settled disputes; built up morale? 
* Toops, Herbert A.: ‘‘The Selection of Graduate Assistants.’’ The 
Personnel Journal, Vol. 6, No. 6, April, 1928, pp. 457-472. 
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The three new questions wer xdded at the foot of the previ- 
ous list after moving the fourth of the original questions (See 
Fig. 1) to the foot of the list as the concluding question. That 
is to say, the three new questions were given numbers 4, 5 and 
6, and original question No. 4 was made No. 7 in the list. 

In the ensuing discussion the following points, in serious 
criticism of the original arrangement of Fig. 1, were brought 
out :-— 

1. In scanning the answers of applicants to the questions 

of Fig. 1, it was rather difficult to tell to which question 
a given answer referred without first reading the original 
question. This becomes very laborious and boresome 
when one has upwards of a hundred such to read. Even 
if one reads the question—thus holding down markedly 
one’s speed in inspecting the answers—eventually the 
questions became somewhat ineffective as a stimulus: one 
becomes hypnotized to them, so to speak and in so doing, 
becomes hypnotized as well to the sense of the answers, 
perhaps. 

2. The arrangement of the questions does littic to facilitate 
the reader’s legitimate desire to identify the stimulus 
question without the necessity of reading the whole 
**question.”’ 

3. The answers take a great deal of eye-movement in order 
to comprehend the whole. 

Accordingly, it was decided to capitalize the important key- 
words, no attempt being made, at this time, to solve Number 3 
of the above criticisms. The resulting typewritten copy is 
given in Fig. 2. 

It was clear, from an inspection of the typed copy (Fig. 2) 
that the new blank, when printed, would be quite as bad, if not 
worse, than the old in respect to criticism No. 3. Careful in- 
spection of Fig. 2 showed that by shifting Question 4 to first- 
place, Questions 3, 1, and 2, to second, third and fourth places, 
respectively, and then dividing each question at the points in- 
dicated by the paragraph signs in Fig. 2, it would be possible 
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FIGURE 2 


The second Step in the Evolution of the New Arrangement 
after three New Questions were added 


1. What projects, clubs and {SOCIETIES have you ORGANIZED? 





2. What projects, clubs and {SOCIETIES have you MANAGED? 





3. What positions involving {EXECUTIVE RESPONSIBILITY have 
you held? 





4. What is the MOST IMPORTANT RESPONSIBILITY {you have 
ever held? 





5. How many PEOPLE have you SUPERVISED {simultaneously and 
successfully ? 





6. Have you ever SETTLED DISPUTES; {built up MORALE? 





7. Give here any OTHER EVIDENCE of your {executive ability (e.g., 
executive experience in business). 





to shift the significant key words into a mechanical arrange- 
ment such that the reader by a very simple eye movement 
would easily become cognizant of the meaning of a given ques- 
tion by reading only the capitalized words in a comparatively 
simple eye-movement. The printed end result is Fig. 3. 

The consensus of judgment of the three readers is that the 
new form is immensely superior to the old. Since it is they 
who ought to be pleased, certainly no elaborate statistics need 
be adduced to prove the worthwhileness of the new technique. 

As a second example of the same technique, we present, in 
Fig. 4, four questions, similarly revised, appearing in a section 
of the same revised questionnaire, dealing with the matter of 
the mechanical ability of the applicant. 
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FIGURE 3 
The Revised Section, as Finally Printed 
Organizing and Executive Ability 
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What is the MOST IMPORTANT RESPONSIBILITY 
you have ever held? 





What POSITIONS involving 
EXECUTIVE RESPONSIBILITY have you held? 





What projects, programs, clubs, and 
SOCIETIES have you ORGANIZED? 





What projects, programs, clubs, and 
SOCIETIES have you MANAGED? 





How many PEOPLE have you SUPERVISED 
simultaneously, and successfully? 





Have you ever SETTLED DISPUTES; 
built up MORALE? 





Give any OTHER EVIDENCE of your 


executive ability? 
(e.g., executive ability in school or business) 








FIGURE 4 


A Similar Example from the Section Dealing with Mechanical Ability 





What ENGINEERING EXPERIENCE 
if any, have you had? 





What devices or APPARATUS 
have you DESIGNED? 





What devices or APPARATUS 
have you CONSTRUCTED? 





Amount of MACHINE SHOP 
and related EXPERIENCE? 





























VALIDATING TWO TESTS FOR CENSUS 
ENUMERATION 


HERMAN A. COPELAND 
Cincinnati Employment Center 


PPROXIMATELY 750 applicants for various jobs on 
A a Regional Census conducted by F.E.R.A. were tested 

by means of two clerical tests, the Otis Self-Administer- 
ing Test of Mental Ability Higher Form D with a 30-minute 
time limit and the Minnesota Vocational Test for Clerical 
Workers. These tests are now being used in the Examining 
Division of the Cincinnati Employment Center as part of the 
routine registration procedure for clerical applicants. Nine 
months after the census had been in operation, efficiency rat- 
ings on many of these registrants were secured and were com- 
pared with their test scores. The validity of these tests has 
been determined for the following groups: supervisors, clerks, 
and enumerators. 

I. Thirty-eight supervisors were selected by the director of 
the project from the entire group of applicants. Their aver- 
age test scores on the two tests and the correlations between 
the scores on these two tests and two distinct efficiency ratings 
are shown in the first table. The correlation of .58 between 
the first and second rating is typical of the agreement between 
separate ratings made by an inexperienced rater. This relia- 
bility lowers the correlation between test scores and efficiency 
on the job. 








TABLE I 
Validity of Tests for Selecting Supervisors 
CORRELATION CORRELATION 
AV. SCORE WITH FIRST WITH SECOND 
RATING RATING 
Otis S-A Form D .............. 41 22 23 
Minnesota Clerical ........ a 199 12 28 
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II. There were fifty-six clerks. The average test scores 
and the correlations between the test scores and their efficiency 
on the job are shown in the second table. The clerical test 
seems superior to the Mental Ability Test with regard to clerks. 


TABLE II 
Validity of Tests for Clerks 








AV. SCORE RATING 
Otis S-A Form D ........... 33 07 
Minnesota Clerical .................. 198 18 





III. Two studies were made of the enwmerators who went 
from house to house collecting the basic census data. The first 
study of 145 enumerators made use of supervisors’ efficiency 
ratings, and the second study of 276 enumerators made use of 
daily production records (number of contacts). Table III 
shows the average scores and correlations between scores and 
ratings or production records. 


TABLE Ill 
Validity of Tests for Enwmerators 





1. CORRELATION 





AV. SCORB WITH RATING 
Otis S-A Form PD ..................... 34 14 
Minnesota Clerical ...................... 181 .20 
2. CORRELATION 
WITH PRODUC- 
TION 
Otis S—A Form PD ....................... 35 18 
Minnesota Clerical .................... 176 01 





These workers had been chosen from the best applicants 
available for F.E.R.A. work and the choice was based upon 
education, experience, test scores (including another test de- 
signed especially for this specific problem), and interviewers’ 
impressions. From the results of previous investigations it 
was believed that those applicants receiving low scores on all 
tests would be unsatisfactory. Accordingly, they were usually 
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rejected; as a result the validity is lowered because of the 
resulting restricted range of ability. 

These data may be evaluated in the following manner: most 
supervisors scored higher on both tests than clerks and enu- 
merators ; although some supervisors received lower scores than 
some clerks or enumerators. On the clerical test the clerks 
averaged higher than the enumerators, and only very slightly 
lower than the supervisors. From this it can be inferred that 
the high clerical test scores had been helpful in selecting clerks. 

These correlations based exclusively upon test scores, which 
are only one part of the registration record, are not as high as 
have been reported in many textbooks and journals. In light 
of the complexity of human conduct, some of the growing re- 
ports in textbooks are so unusual that one cannot hope to dupli- 
eate them in daily practice. In addition the practical value of 
low correlations such as 0.10, .20, or .30 has been minimized in 
testing even though agricultural sta(isticians well recognize 
their usefulness. 

Although these test scores are one and only one part of the 
total record, they do add to it information of such value that 
the scores alone would select some good employees; and along 
with other information they aid in selecting more good em- 
ployees and eliminating more poor employees. 
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DO YOU KNOW THE MULTIPLICATION TABLE? 


RICHARD J. TRIPLETT 
University of Denver 


HAT is the Multiplication Table? How much of it is 

one supposed to know? When does one know it, or a 

portion of it? Do students from school of large cities 

know it better than students from schools of the smaller cities 

or rural districts? Do boys know it better than girls? If a 

business man were to demand perfection—one hundred per 

cent accuracy—what per cent of our high school graduates 

could he hire? If he were satisfied with 98 per cent, 95 per cent, 

or 90 per cent accuracy, how many would be eligible? How 
about the ‘‘slow and accurate’’ theory, or fallacy? 

Data from four hundred nineteen commercial school stu- 
dents (high school graduate) were collected in an effort to cast 
light on some of these questions. ‘‘Just answers,’’ deter- 
mined by a preliminary survey conducted to make this study 
possible were given to others. 


‘* JUST ANSWERS’’ 


What is the Multiplication Table? ‘‘It is up to twelve times 
twelve, according to the arithmetic I studied.’’ That is the 
answer received from many teachers, business men, and other 
persons. In nearly all cases persons giving this glib reply had 
forgotten the name of ‘‘their arithmetic.’’ Others said, ‘‘It 
ought to be up to twenty-five times twenty-five.’’ Such per- 
sons invariably admitted that they did not know it up to that 
point. 

How much of it is one supposed to know? ‘‘Up to twelve 
times twelve’’—that may not be a logical or scientific answer 
but it is surely the traditional and accepted standard. 
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When does one know it, or a portion of it? In constructing 
a test to answer certain questions, it was discovered that 
ordinarily we do not know how much we know or when we 
know items in the table. Twelve times twelve was found not 
to be the limit, even though it is seldom studied beyond this 
point. By a process of unconscious learning, some of the table 
up to twenty-five times twenty-five, probably still higher, ap- 
pears to be known to almost everybody. For example, high 
school graduates were found to be as likely to know the product 
of three times fifteen as they were to know the product of three 
times twelve. When asked such items as three times seventeen 
the answers were often written as quickly and as accurately 
as answers to items like three times eight. It was noted, how- 
ever, that the figures in the answer were sometimes written 
from right to left instead of left to right. Although the answer 
was written without apparent hesitation the subject probably 
did not know the answer but ‘‘multiplied it out’’ so readily 
that he did not realize what was happening. Consequently, it 
is doubtful if one can tell ‘‘how much he knows’’ or ‘‘ when he 
knows.’’ 


After making a preliminary survey it was decided to con- 
struct a test containing all the possible combinations up to 
twenty-five times twenty-five. In mimeographing the test a 
few combinations were omitted, so it actually contained 611 
combinations. The combinations were presented in random 
order as indicated by a section of the test presented below. 


Instructions: Fill in the product of the following numbers as 
rapidly as possible. Skip if you do not know. 


TC TEE Gisisins Skae «. xi... ic... 
6x 7 x On Oe Bs <5) t TiamAaae 
ee WT cas 8} SRE , sh Sgrkennen Oe Mas 
yf rem SP oa i ee RMA 
) BARR NE 13x 36 .......... I 


A group of twenty-five cooperative students and teachers of 
varying ability was selected and the test was tried out so as to 
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determine a time limit. They were instructed not to multiply, 
but to skip items that they did not know. However, the ten- 
dency to multiply is so strong that even this group probably 
failed. to follow instructions to the letter—one can’t be sure 
whether he knew or whether he multiplied in certain instances. 

The time required by this group was from fifteen to twenty- 
one minutes. In view of this finding, the time limit for the test 
was set at twelve minutes. It was felt that students attempting 
to increase their scores by multiplying would automatically 
be penalized by this limit. 

When the test was given the students were given both written 
and oral instructions to skip items that they did not know, not 
to multiply, and that their score would automatically be low- 
ered if they attempted to multiply. Probably every one vio- 
lated these instructions. It is perhaps impossible to do other- 
wise. However, such violations would not seem to invalidate 
the test—it is still a multiplication test, and it is believed to be 
an indicator of one’s knowledge of the multiplication table. 


THE GROUP TESTED 


Four hundred nineteen students of the Barnes School of 
Commerce of Denver, high school graduates from many high 
schools in the Rocky Mountain region, were tested. The intel- 
ligence of the students was not determined, but this school is 
known to attract a high type of student. Six hundred students 
from the same school were tested and found equal to Liberal 
Arts and technical college students.* 

For the purpose of this study the students were divided 
into four groups: Group A, students who received their educa- 
tion in the schools of cities having a population of 50,000 or 
over ; Group B, students who received their education in towns 
having a population of 2,500 to 50,000 ; Group C, students who 
received their education in communities having a population 
of under 2,500; and Group D, students who attended schools 


1 Intelligence of Commercial College Students, by Richard J. Triplett, 
The Personal Journal, Vol. 13, No. 2, August 1934, 
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in two or more of the above classifications, a mixed group. 
Table I indicates the members in each division. 














TABLE 1 
Distribution of the four hundred nineteen students tested for knowledge 
of the multiplication table 
POP. OF COMMUNITY WHERE NUMBER OF STUDENTS 

THEY ATTENDED SCHOOL Male Female Total 
Group A Over 50,000 .......... 27 50 77 

_ Group B 2,500-50,000 ....... 12 52 64 
Group C Under 2,500 ....... 32 77 109 
Group D Mixed* ... 55 114 169 
126 293 419 














* This group received training in two or more of the indicated popula- 
tion areas. 


RESULTS OF THE TEST 

The test was scored in two ways: First, the number of items 
correct ; and, second, the per cent of attempted items correct. 
Hereafter, the results will be spoken of as ‘‘ Number correct’’ 
scores, and ‘‘ Per cent correct’’ scores. 

The ‘‘Number correct’’ scores ranged from 61 to 403. The 
mean for the group was 215.07+ 1.87. The median was 
214.10. The Standard Deviation was 60.11. 

Table 2 gives a summary of the findings. 


TABLE 2 





Summary of findings from ‘‘ Numbers Correct’’ scores on 
Multiplication test 
NUMBER MEAN wevrax | on | ee ae Qs 





419 Students | 215.119) 2141 | 60.1 | 61 | 403 | 177.2 | 256.0 
293 Girls ... | 2146223 | 2143 | 581) 61 372 | 175.7 | 255.0 
126 Boys ..... | 2179+3.8 | 213.5 | 63.2 | 70 | 403 | 179.8 | 258.6 























In an effort to determine the effect of different sehool ad- 
vantages, these data were broken down into four groups as 
indicated in Table I. Table 3 shows a summary of results for 
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each division. Some of the groups are small, and the corre- 
sponding results are therefore questionable, but it is clear that 
a line may be drawn at about the 2,500 population mark. 
Using medians as criteria, girls in communities having a 
population of 2,500 or over seem to be poorly trained in regard 
to the multiplication table when compared with the boys of 
similar communities; in communities of under 2,500 popula- 
tion, the girls appear to be receiving superior training. The 
boys and girls that received training in two or more of the 
population areas in Group D exhibited about equal ability. 











TABLE 3 
Group results for ‘‘ Number Correct’’ scores on Multiplication test 
MEAN MEDIAN Q Qs 

Group A (over 50,000 pop.) 

FF 2 Sa 218.1 216.1 181.3 257.8 

OD GRE. ~ ccccennienrne 195.0 193.3 165.6 223.6 
Group B (2,500 to 50,000 pop.) 

Saw eae 247.9 237.5 208.3 275.0 

Re III cecnssiicnlctsian 213.0 210.7 162.5 258.3 
Group C (under 2,500 pop.) 

82 Boys —........... 203.1 192.9 150.0 241.7 

FE Aeltmiceninns 235.6 236.5 200.4 271.3 
Group D (mixed) 

2 eee 219.8 216.3 183.5 | 260.2 

SE Be ketene 209.7 213.0 172.1 246.7 














The ‘‘ per cent correct’’ scores ranged from 52 to 100. Four 
girls received a perfect score. The mean for the group was 
95.0 + .15. The median was 96.0. The standard deviation 
was 4.9. In Table 4 the findings are summarized. 

The ‘‘per cent correct’’ data were broken down into popu- 
lation groups and is shown in Table 5. Whatever may cause 
the apparent sex differences found in the different training 
groups based on ‘‘number correct’’ scores, it did not affect 
‘*ner cent correct’’ scores similarly. Using either means or 
medians as criteria, the boys and girls seem to be equal in the 
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TABLE 4 
Summary of findings from ‘‘ per cent correct’’ scores on the Multi- 
plication test 
MEAN MEDIAN | 5.D. 1 eee ee 1} 





419 Students | 95.0+.15| 960 | 49 | 52 | 100 | 932] 979 
293 Girls... | 94.9+.20| 959 | 51 | 52 | 100- | 93.1 | 97.0 
126 Boys... | 95.3+.25| 962 | 42 | 72 99 | 93.4 | 98.0 























matter of accuracy, except in the large city groups. In this 
group the figures are slightly higher for the boys, but the 
number of boys in the group is too small to make the differences 
meaningful. 








TABLE 5 
Group findings from ‘‘ per cent correct’’ scores on Multiplication test 
A. M. MEDIAN Qu Qs 
Group A (over 50,000 pop.) 
fe RRS 95.1 96.9 93.7 99.2 
ae 92.9 94.5 92.3 96.7 
Group B (2,500 to 50,000 pop.) 
SIO citeemrernteinin 95.5 96.2 92.0 98.0 
Tae 95.2 96.3 93.5 98.6 
Group C (under 2,500 pop.) 
Oe OE leeks 95.4 96.0 93.2 97.6 
BU NOD tiiidmncccacs 3 95.8 96.4 94.6 98.0 
Group D (mixed) 
OP I arnt 95.4 96.1 93.6 97.8 
pe 95.1 95.8 92.7 98.2 

















If a business man were to demand perfection—one hundred 
per cent accuracy in the matter of multiplication—what per 
cent of our high school graduates could he hire? If the four 
hundred nineteen examined are truly representative, one would 
conclude that only one per cent would be eligible. If a 98 per 
cent standard were acceptable, 24 per cent would be eligible; 
a 95 per cent standard would make 63 per cent eligible; and 
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by a 90 per cent standard 91 per cent would be eligible. Table 
6 gives cumulative totals of these percentages. 


TABLE 6 
Cumulative percentages based on ‘‘ per cent correct’’ scores for 12€ boys 
and 293 girls, determined by the multiplication test 


TOTAL MALE FEMALE 
Cum. Correct Cum. 


24.3 : - 23.9 23.9 
62.5 < 61.1 
82.8 J - 82.1 
92.6 . % t 92.2 
96.9 J J . 96.6 
98.1 ji J 98.3 
98.8 d ' 5 98.6 
99.0 . J 98.9 
99.0 98.9 
99.2 . F 98.9 
99.4 . 99.2 
99.4 cade 99.2 
99.6 Ai Sa $ 99.5 
99.6 99.5 
99.6 dasa 99.5 
99.6 shied 99.5 
100.0 bras satilali . 100.0 
































Is there a tendency for the ‘‘slow’’ students to be more 
accurate? This study, in accord with many other studies, 
shows that students are slow and inaccurate rather than slow 
and accurate. Instead of the coefficient of correlation between 
the ‘‘Number Correct’’ scores and the ‘‘Per cent correct’’ 
scores being negative, it is positive and fairly high—.47 + .03. 


SUMMARY 


1. An analysis of the test papers shows that errors in items 
below twelve times twelve are nearly as frequent as in items 
above that point. 

2. The population of the community in which a student 
receives his education appears directly or indirectly to have 
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an effect upon his capacity to multiply. The city boys are 
more rapid than city girls. 

3. Accuracy in multiplication was not affected by the place 
where the student received his education. 

4. The efficiency of our high school graduates is high or low 
according to the standard set. If one should be ‘‘letter per- 
fect’’ on the multiplication table our students appear feeble 
indeed. If, under stress, not more than 95 per cent accuracy 
should be expected, about two-thirds of the students tested 
could qualify. 

5. Students slow in the matter of multiplication are defi- 
nitely not more accurate. 











NEWS AND NOTES 


The Eighth Annual Meeting of the Association of Consulting Psychol- 
ogists will be held May 7-8, 1937, at New York State College for Teachers, 
Albany, N. Y. Friday evening, at 7: 30, a conference will be held in the 
State Education Building for the purpose of organizing a New York State 
Association of Psychologists in Clinical and Applied Fields under the direc- 
tion of the New York State Committee: Charles A. Drake, Warren W. 
Coxe, and John G. Jenkins, Chairman. At 8: 00 P. M. an informal social 
meeting will be held in Hotel Ten Eyck. 

On Saturday, May 8, the forenoon will be devoted to meetings in Educa- 
tional, Industrial and Clinical Psychology. The afternoon program will 
consist of a symposium, panel discussion and round table conferences fol- 
lowed by the annual dinner at the Roger Williams Restaurant at 6: 30. 
Addresses will be given following the dinner by A. R. Brubacher, President, 
New York State College for Teachers, on ‘‘Some Observations of an Edu- 
cational Administrator on the Functions of the Psychologist.’’ This will 
be followed by an address by the retiring President of the Association, 
Gertrude Hildreth, on ‘‘The Psychologist’s Part in Guidance and 
Therapy.’’ 

Other speakers on the various programs include Dr. Donglas Freyer, 
James Q. Holsopple, Emily L. Stogdill and Julius B. Maller. 


Dr. Sidney L. Pressey, Professor of Educational Psychology in Ohio 
State University, will be among the visiting instructors in the University 
of Hawaii summer session beginning June 28. Attended by about 1200, 
the University of Hawaii summer session boasts students from twenty- 
seven states and six foreign countries, representing several racial groups. 


The Sixty-first Annual Convention of the American Association on 
Mental Deficiency will be held in Atlantic City, N. J., from May 5-8, 1937, 
with headquarters at Hotel Haddon Hall. The three-day program is 
replete with a wide variety of interesting sessions from the call to order by 
President Benjamin O. Whitten, Superintendent of the State Training 
School, Clinton, 8. C., to the last discussion on Saturday, May 8. Many 
outstanding persons in the fields represented will appear on the various 
programs arranged. The President’s Dinner will be held at 7: 00 P. M. 
on Friday followed by the President’s address and a muscial program. 
This Convention should be of interest to a large number of persons as the 
cause, the care and the prevention of mental deficiency is one of our 
economic, social and scientific problems. 
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Recently this Journal received from Dr. Richard 8. Schultz of the Psy- 
chological Corporation of New York City a resumé of the address of Dr. 
L. A. Lincoln, President of the Metropolitan Life Insurance Company, 
delivered at the conclusion of a three-day managerial convention of that 
Company. Mr. Lincoln stressed the importance of applying sound scien- 
tific management principles to the selection and supervision of agents. 
‘* After all,’’ he said, ‘‘management means the selection of men of good 
character and potential ability, training them in the proper methods of 
work, supervising them carefully in their daily activities, and inspiring 
them to do the best work of which they are capable. . . . You may be inter- 
ested to know that for the last four years we have been making scientific 
studies of men who have come into our business. This study has been made 
for us by the Psychological Corporation. From this study we are beginning 
to learn many things about the type of man who is most likely to succeed 
in our business. The reason we are trying to find some scientific method 
for use in the selection of men, is not alone because it is good for the com- 
pany: it will weed out men who have no capacity for the business and in 
that way will be doing them a service. 

‘*We now have six districts where men who have come into the business 
are being tested. The managers who are giving these tests very willingly 
offered to cooperate with us, and we hope in a year or so to have something 
very definite to show as a result of these experiments. 

**Tt is of course obvious that no matter how good your selection may be, 
unless you recognize and assume responsibility for continuous training, 
your good selection will not amount to very much.’’ 


The International Congress of Psychology will hold its eleventh annual 
meeting at the Sorbonne in Pavis, from July 25-31, 1937, with Dr. M. H. 
Pieron, College of France, President, and M. I. Meyerson, Secretary-Gen- 
eral. The international executive committee is composed of Dr. Ed. 
Claparéde, of the University of Geneva, President; H. 8. Langfeld, Prince- 
ton University, Secretary; and Drs. Myers (London), Pieron (Paris), 
Ponzo (Rome), Stern (Durham, U. 8. A.) and Rubin (Copenhagen). A 
full and very interesting program is being arranged for those who attend, 
in addition to which will be many attractive excursions, receptions and 
fetes, to be announced in detail at a later time. Those wishing definite 
information concerning the Congress should write to the General Secretary, 
Dr. Meyerson, Directeur adjoint a 1’Ecole Pratique des Hautes Etudes, 
Paris, France. 


Expansion of the University of Oregon clinic for atypical children, a 
nationally recognized summer session feature for the past several years, into 
a year-round program is announced by Mrs. Elizabeth Montgomery, assis- 
tant professor of education. The work of the clinic will continue to be 
restricted to children rated as normal in intelligence, but who have reading 
difficulties. 
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The clinic serves a dual purpose, it renders service to hundreds of chil- 
dren, and provides working laboratory for the teaching of the methods 
employed. During past summers hundreds of teachers from all over the 
country have come to Eugene for training in this work, and now, under the 
all-year plan, advanced students in the school of education may take ad- 
vantage of this opportunity to gain first hand knowledge of these latest 
methods in this work. 

The university summer clinic, a pioneer in this type of work, was estab- 
lished in 1929, when Dr. Grace Fernald, Los Angeles psychologist, was 
brought to the Oregon campus. The late Dr. B. W. DeBusk, professor 
of education, worked with Dr. Fernald when the work was first under- 
taken here, and for the past several years had charge of the clinic. Under 
his direction hundreds of teachers have learned methods of teaching non- 
reading children, while pupils have been brought here for help from all 
parts of the state and even from distant parts of the nation. 


In a recent report to the motion picture industry, Will H. Hays, Presi- 
dent of the Motion Picture Producers and Distributors of America, de- 
clared that the 1936-37 season ‘‘ not only disclosed new peaks of artistry in 
the production of notable film entertainment but brought a greater number 
of truly fine pictures to the screen than the industry has ever before pro- 
duced in a similar period.’’ The past year has proved that better pictures 
are erasing the distinction between any specialized audience and the 
number of possible patrons which fine entertainment can command. Many 
of the best pictures of the season were original screen plays. Whereas 
in 1935 the total of original screen material approved in Hollywood under 
the Motion Picture Production Code was 47 per cent, in 1936 the percentage 
increased to 67.82. Indicating the upward progress of the screen a number 
of musical biographies of the lives of great musicians, composers and 
artists are planned including Chopin, Beethoven, Victor Herbert and many 
others. Because of their meticulous fairness, American newsreels are 
featured without objection in theatres throughout the world. 

‘*It is not to be assumed,’’ continues Mr. Hays, ‘‘from attendance 
records of recent months that the American public has become so ‘movie 
minded’ that producers can afford to lessen their efforts for quality pro- 
duction. No greater error could be made. ... The industry cannot 
afford ever to discontinue the vast entertainment research inherent in the 
making of pathfinding pictures.’’ 


Preliminary announcements have been received of the American Psy- 
chological Association meetings to be held at the University of Minnesota, 
Minneapolis, Minn., from September 1-4, 1937. Abstracts must be in the 
hands of the Secretary, Donald G. Paterson, University of Minnesota, on 
or before May 21, 1937. 
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Because of the wide interest shown in an experiment in improving the 
reading of retarded pupils, carried out with a federal subsidy in Theodore 
Roosevelt High School, New York City, the supervisors of the project, Dr. 
Stella C. Center and Miss Gladys L. Persons, have written a full account 
of the methods used and the results obtained. The book, entitled ‘‘Teach- 
ing High School Students to Read,’’ and published by D. Appleton-Cen- 
tury Company, is said to be one of the most dramatic educational books 
that has appeared recently. The story of the project, which involved 500 
retarded readers and 30 teachers, covers two years’ work. The outstand- 
ing conelusion reached is that even seriously retarded pupils are capable of 
some progress in reading and hence of improving their chances of grasp- 
ing other subjects. Both in diagnostic testing and corrective work, the 
latest scientific apparatus was employed, particularly the ophthalm-o-graph 
for photographing eye movements and the metron-o-scope for developing 
the habit of rapid, rhythmical reading. Teachers who must deal with read- 
ing retardation without benefit of a school remedial reading program will 
be especially interested in the analyses of causes of retardation and in the 
typical case studies given. 


The United States Office of Education has recently prepared and dis- 
tributed a pamphlet under the direction of Dr. James Frederick Rogers, 
Consultant in Hygiene and Health Education Specialist, listing more 
than 200 questions which school officers and parents might ask themselves 
concerning safety and health conditions in their schools. In view of the 
recent disaster in the New London, Texas, rural school, every precaution 
to prevent the recurrence of such a tragedy should be taken in every school 
in the country. fingle copies of this 29-page pamphlet will be sent to 
anyone upon reque-t. 


The American Documentation Institute has been incorporated on behalf 
of leading nationa! scholarly, scientific and informational societies to de- 
velop and operate facilities that are expected to promote research and 
knowledge in various intellectual ways. The board of trustees consists 
of Dr. Robert C. Binkley, Western Reserve University; Dr. Solon J. Buck, 
National Archives; Watson Davis, Director, Science Service; Dr. James 
Thayer Gerould, Librarian, Princeton University Library; Dr. Ludwig 
Hektoen, Chairman, National Research Council. Such a national 
tion was foreseen as an outcome of Science Service’s documentation activ- 
ities when they were begun in July, 1935, implemented with grants from 
the Chemical Foundation and conducted with the cooperation of the U. 8. 
Naval Medical School, the U. 8. Department of Agriculture Library, the 
Bureau of Census, the Works Progress Administration, the Library of 
Congress and other agencies. Bibliofilm Service has been conducted by 
Science Service in cooperation with the Library of the U. 8. Department 
of Agriculture as a service to research workers. 
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Broom, M. E. Educational Statistics for Beginning Students. American 
Book Company, 1936. 318 pages. 

There are many textbooks in educational statistics available for the use 
of persons under the necessity of assembling and of interpreting educa- 
tional data, and it would seem that another textbook in the field might 
have little to contribute. There seems to be a place, however, for a text- 
book written for person. who use statistics rather than for persons who 
are interested in the development of statistical method. 

The author states in his preface that the volume is dominated by two 
main ideas: first, that statistics intended for beginners in educational 
research should be simplified as much as possible, and that no unnecessary 
formulas and techniques should be presented; and second, that such be- 
ginning students of statistics should be made to encounter something of the 
philosophy of research and something of the products of research involv- 
ing the use of statistical methods. The author has successfully presented in 
simple fashion the processes and techniques necessary for the collection and 
treatment of data commonly available to classroom teachers and to ad- 
ministrators. The chapters cover the minimum essentials: tabulation and 
classification, averages, measures of variability, measures of relationship, 
miscellaneous statistical constants, and graphic methods. Part II deals 
with the use and interpretation of educational statistics, with chapters on 
statistics and the classroom teacher, the uses of certain statistical measures, 
and statistical methods used in educational measurement, including meth- 
ods of evaluating gains due to instructional methods, and statistical 
methods used by school administrators. There is included a selected bibli- 
ography and a group of tables for use in statistical computation. 

Mechanically the volume is attractive. It is well bound, and the page 
make-up is excellent. Tables, formulas, charts, and graphs are printed 
clearly. Uniform practice was not followed in certain items throughout 
the book ; for example, on pages 18 and 19 numbers are given, as 25 and 5, 
while on page 13 number words are used, as ten and fifty. There are several 
typographical errors. On page 83, in the tabulation at the bottom of the 
page, in the 90-row and in the 100-column, the number of cases should be 
13, not 11. On page 85, in the second and third lines from the bottom of 
the page, there are errors in the printing of Sy? and =x?. On page 125, 
in the right-hand column of the table third line from the bottom, the entry 
should be plus 16.3, not minus 16.3. 
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It is the impression of the reviewer that this book will be of value to 
school administrators and classroom teachers and to those preparing to 
administer schools or to teach. 

R. C. Prrry, 
State College, San Diego, Calif. 


Dr. Sopnia M. Roprnson. Can Delinquency be Measured? New York. 
Columbia University Press, 1936. Pp. xxvi+277. $3.00. 

The author of this book is in charge of the Division of Neighborhood 
Statiszies of the Welfare Council of New York City. The four years study 
presented here was a joint project of the Department of Sociology of Co- 
lumbia University and the Research Bureau of the Welfare Council. 

Delinquency is not invariably brought to public attention and is com- 
posed of many types of behavior deviation; accordingly it is not well 
reflected by official figures. As a result of delinquency area technique, 
latterly so popular, is essentially invalid as an indication of the extent of 
juvenile delinquency because cultural factors prove strongly influential 
upon the reporting of cases to courts or even to other agencies. Dr. 
Robinson’s study attempts to find a truer method of indicating juvenile 
delinquency and also the characteristics of delinquent children. At present 
about one per cent of the children of eligible age, or 200,000 come before 
juvenile courts yearly; these figures do not sum up the problem, however, 
for the relation between court cases, agency cases, cases not reported, and 
cases not even brought to adult attention has not yet been established. 
Agency cases are shown to comprise for New York a group as large as 
court cases although differently made up because of the operation of group 
mores and the variable provision of unofficial agencies handling problem 
children. 

Males above the age of ten, especially negro or those of Italian parent- 
age, are most likely to appear in court; females, Jews, and Protestants are 
more likely to appear on agency records. Court records are made statis- 
tically useless by the use of waste basket terms euch as ‘ungovernable be- 
havior’; a serious charge does not necessarily mean appearance in court or 
a minor charge reference to an agency. Both numbers and type of culprits 
are affected by such adventitious factors as police drives, special laws, 
agency set-ups, environmental factors such as the presence of railroad 
tracks. Poverty is challenged as a decisive factor as large numbers of 
children are reared in poverty without becoming delinquent and many chil- 
dren from families of moderate income are found on probation. The 
fundamental relation of truancy is also questioned, for not ali truants 
become delinquents although delinquents may have been truants (55% of 
a comparable Sing Sing group admit truancy). New York city at least 
does not substantiate the theory that delinquency is a phenomenon of 
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interstitial areas nor «to area rates seem meaningful. There seems no 
justification for the use of highly technical mathematical procedures, par- 
ticularly where the unit of measurement is so inadequately defined. 

The author needs to establish the importance of delinquency which goes 
unmeasured, for adult crime is apparently linked, not with delinquency per 
se, but with juvenile court and agency report which affect the child’s 
sense of ‘belongness’ especially where institutionalization follows. The 
importance other than in romantic introspection of respectable faculty 
members is doubtful of ‘‘the misdeeds which the rest of us, reared in 
middle class families, would acknowledge now that we know the danger of 
punishment is past.’’ At least a study would seem to be in order. Other 
follow up studies will suggest themselves from a reading of these provoca- 
tive pages. The book is valuable in its plea for a new methodology in 
dealing with delinquency, the abandonment of the easy generalizations and 
resounding catchwords and the too great reliance upon statistical crutches 
which meet the present approval of most of us. 

JAMES HARGAN, 
Sing Sing Prison. 


PATERSON, DONALD G., AND DARLEY, JoHN G. Men, Women and Jobs, 
A Study in Human Engineering. Minneapolis, Univ. of Minn. Press, 
1936, pp. v + 145. 

This interesting and socially significant little book reviews the work of 
the Employment Stabliziation Research Institute at Minneapolis and 
summarizes the various monographs issued by the Institute in the past few 
years. The basic data consist of case histories, including work history, 
clinical findings, both medical and psychological, occupational tests, 
interviewer’s ratings and diagnosis of causes of unemployment. The 
detailed description of techniques and tests is supplemented with well- 
chosen photographs. 

The first project described is a comparison of early and late unemployed 
workers by the general technique of item analysis. It develops that 
personal rather than economic reasons accounted for the earliest unem- 
ployment. Physical and mental factors are both involved, and the latter 
are shown graphicaliy by the profile method. 

A number of special types are then studied by the case method. Casual 
workers have low test scores and a third of them cannot be fully self- 
supporting. Non-modal workers, that is, those who have not been in one 
occupation long enough to be classified, are characterized primarily by 
youth. Another young group comprises the threshold workers who have 
not been able to get a start in any field. Unemployables constitute an 
appreciable number of the sample and some of them are physically handi- 
capped. Of the entire sample of 2,000 workers only 45% were adequately 
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adjusted to their former work. Occupational ability patterns in the 
standard battery of tests are worked out for different types of employed 
workers by way of contrast to the unemployed. 

Problems of re-education and training are considered critically. Such 
@ program is now necessary in a surprisingly small number of cases. Those 
who took the recommended training, however, were more successful in their 
work than those who took training which was not recommended. A rather 
significant study is made of commercial correspondence courses where 
psychological tests reveal many persons attempting such courses beyond 
their capacity. The authors wisely recommend more discrimination on 
the part of the correspondence schools in determining whether the client 
has aptitude for the proposed vocation. A distinction is made between 
diagnosis and ambition. The Institute’s own commercial training course 
revealed a definite relation between progress in the course and aptitude 
as indicated by prior tests. Differences between the Institute’s and the 
usual commercial courses are arrayed in parallel columns to the obvious 
detriment of the latter. 

The discussion of education digresses into problems of educational 
philosophy and interesting comment upon the platitude about equal op- 
portunity. The authors endorse not the opportunity for everyone to be- 
come a physician, lawyer, or engineer but rather equal opportunity ‘‘to 
receive that training which will best fit him to support himself occupa- 
tionally and participate socially in the group to which he will eventually 
belong.’’ This is a clear statement with which few applied psychologists 
will disagree. Along somewhat the same line the authors disclose the 
fallacy in studies which show that college graduates receive higher com- 
pensation. The fundamental factor of intelligence is causally related to 
both the other variables. 

The organization of the Employment Center is described. In develop- 
ing their occupational ability patterns the criterion consists of the dif- 
ference between a given occupational group and the population in general, 
rather than degrees of proficiency on the job. While this criterion is 
much more coarse than that usually applied within an industrial organiza- 
tion, it is reasonably satisfactory for the present type of problem, especially 
where the Center makes only the first selection and the prospective employer 
makes the final selection from a limited group of persons recommended 
by the Center. Some sound recommendations are presented for future 
testing programs in such centers, such as using valid tests, having them as 
integral part of the staff organization, having well-qualified examiners and 
using tests for positive as well as negative guidance. 

The chapter on research is one of the longest in the book. The first por- 
tion deals with immediately practical research problems, such as ascer- 
taining by means of trade tests how many alleged skilled tradesmen are 
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not even journeymen or discovering discrepancies between interviewers in 
different centers or finding comparatively small age differences in the tests. 
Basic research behind the scenes is also discussed. For example, norms 
in the various tests are secured in the ‘‘standard sample’’ which com- 
prises individuals from the different vocations in the same proportion in 
which those vocations exist in the community. A classification for commer- 
cial and professional workers is developed, including social service, busi- 
ness d: tail, business contact, business service, professional or technological, 
ideational or lingual. One of the personality inventories (Bernreuter) is 
investigated and found ineffective in the type of problem met by the Insti- 
tute. The same is true regarding Hepner’s Vocational Interest Quotient, 
whereas Manson’s and Strongs’ Interest Schedules prove more satisfac- 
tory. Even though patterns have not been worked out for all the vocations 
the results of the factor analysis technique, proved valuable in interpreting 
patterns for various types of workers. 

The book concludes with a plea for human engineering, of the type 
described, in school, industry, community and federal and state organiza- 
tions. ‘‘Society is entitled to just as much professional skill in the 
handling of its personnel problems as in its health problems.’’ 

The book is concisely and clearly written. The topics are usually intro- 
duced by typical case studies followed by a more technical consideration. 
However, the general level of discussion is adapted to the layman. Except 
in the chapter on research there is little in the way of intricate techniques. 
Implicit in the work is a good deal of educationa] and social philosophy 
which should challenge the socially minded. Those who have not read the 
original monographs from the Institute or who lack the technical back- 
ground to appreciate them will find this summary very profitable. It deals 
with a significant psychological and social project. 

Harotp E. Burtt, 
Ohio State University. 
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